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1 INTRODUCTION
E\
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Economic change, like other kinds of social change, consists of a welter of
detailed movements containing certain major overall tendencies.

ST, QISR LA, A S L E AR 2y BRI AR
LD

Some industries spring up and expand while others decay; some geographi-
cal areas enjoy rapid growth and improvement while others stagnate; some
individuals and groups enjoy rapid improvement in their material well-being
while others do not.
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Sometimes nearly everyone and nearly every industry and area enjoy relatively
prosperous times; other times nearly everyone and nearly every industry and
area suffer relatively hard times.
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Some changes are brief and predictable, such as the annual pre-Christmas
rush, or brief and unpredictable, such as the disruption caused by a heavy
snowstorm.
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Some are gradual and fairly predictable, such as the growth of cities and their
outlying suburbs; some are gradual and unpredictable, such as changes in the
architectural style of new buildings.
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The more predictable changes usually receive comparatively little attention in
economic analysis, because they can be taken for granted; the least predictable
ones may also receive little attention if there is little hope of improving our
understanding of them.
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The same is generally true of the most brief and of the most gradual changes.
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Broadly speaking, the most interesting changes are neither very brief nor very
gradual, but in between.
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Naturally enough, those changes are most interesting that affect nearly ev-
eryone.
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Finally, those changes are most interesting which seem to have some system
or repetition to them, so that even if only imperfectly predictable, they offer
hope of significant improvements in our understanding and ability to predict.
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The economic changes that most completely fit these specifications are the
movements of national income, production, employment, and prices known as
recession or depression, recovery, boom, and inflation.

BB A X B 2 5 AR 2 IR . A2 ol A A& A8 3, BRI 1) =R
Rk Bo5. BORAEK .

Such movements extend anywhere from several months to several years.
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They affect people throughout the community in ways that are obvious and
important.
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While each such movement is different from every other such movement, as a
whole they exhibit characteristic patterns and relationships that seem to be
repeated.
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These patterns and relationships lack the reliability that would enable us
to predict the movements in question, but they are good enough to offer a
definite challenge and a hope that accurate prediction and counteraction will
be possible.
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Consequently, they have been the subject of profound speculation and con-
troversy for generations and in various respects continue to be.
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Although many issues, some theoretical and some practical, remain unsettled,
the keen discussion of all aspects of economic fluctuations in the last several
decades has brought greater clarity and system into their analysis.
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The greatest impetus toward clarity and system came from J. M. Keynes’s
The General Theory of Employment Interest and Money, even though, or
perhaps especially because, it left something to be desired in both respects.



KRB SRIEW A RGBS kB M. BUEH Gtk FIE R @), R
B (EEFE WY IER DY) BRI TT A T R bk .

The most important consequence of the publication of The General Theory
has been the development of a single, straightforward, widely understood
approach to macroeconomics, the main elements of which that work contained.
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The review and elaboration of this type of approach are a principal task of
the present work.
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Macroeconomics considers the ways that decisions by one group or sector
interact with the decisions of other groups or sectors to produce an overall
level and composition of national income.
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This stands in contrast to the theory of the firm and the theory of consumer
behavior, in which the rest of the economy and its major variables are taken
as given, unaffected by the actions of the firm or consumer.
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Although our analysis will draw on some aspects of these theories, its concerns
are generally of a different, more comprehensive kind.
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Many of the topics and problems we shall consider are primarily theoretical
and academic in nature while some have extensive practical implications.
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The interrelationships between the two types of problems are so great, how-
ever, that for the most part we shall make no attempt to separate them.
SR, XN MR R AN EY), UETFERZHEN T, BITEAZER
K EATX 73T K,



2 ELEMENTS OF NATIONAL INCOME THEORY
ERBAELER

2.1 PROCEDURE
=T

First we shall review the most important features of the theory of national
income determination.
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This theory uses simplified, partly illustrative assumptions about economic
behavior that permit key ideas to stand out.
ZHWAH 1R TEFHAT AT, B2y 7R, A oS HE EARAT LR
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Some aspects of the mutual dependence of households and firms are easy to
grasp and are also very important.
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As we proceed through a series of assumptions and their consequences, we
shall build up a model of the whole economy.
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This model, even though starkly simplified, reveals dominant relationships
among the main economic aggregates.
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We can then consider more detailed and complex relationships among these
aggregates.
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The term income refers to the total money value of the flow of net incomes
of households.
ARIE “WIN” TR S BE H IR BE A

Changes in its size reflect both changes in tangible standards of living and
changes in the general level of prices.
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Changes in income with no change in the general price level, or with nonpro-
portional changes in the general price level, are referred to as changes in real
income.
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Since our immediate concern is with changes in real income, we begin by
assuming that the general price level is constant.
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2.2 A FIRST MODEL OF INCOME DETERMINATION
FE—MEINREEE

We begin with the relationship between aggregate consumption and aggregate
income: when income increases, consumption does also.

FATMETH PR BN Z SR AT 00 NN, 9% th =38 .

We shall use the simplest reasonable assumption: consumption is a linear
function of income. That is, we have

FAVHEAL ] B A BRI (o BB 8L VB B RN R R K. Bt i, AT

C=A+bY (1)

where A and b are constants.
Her A b 2L

Moreover we shall assume that investment is a fixed quantity, say [;.

BEAh, BATRHEA I TS — A E &, W L.

Current income consists exactly of claims to current production, made up of
consumption and investment, so we write

A HION T 4 B AP B R OB B, IR 82 el SR AR B AL, A ARAN B iE

Y=C+1 (2)

Equation (1) shows how fast the nation’s households think it prudent to absorb
consumption goods as a function of their current incomes.

TR (1) R TR — D ERFEE AR ARATTIA Y L2 PR e (S
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Equation (2) is an accounting expression stating that the total of all incomes
equals the sum of those arising in the production of consumption goods and
those arising in the production of investment goods.

i (2) s — et ik, YOI T A USON ISR EE T A2 7 3 o e A USON 5 AR 7 47
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I, is given, but consumption and income are not—they can take on a whole
range of pairs of values and remain consistent with either of the equations (1)
and (2) taken separately.

I ZEBRE R, ABYE AN A —— BTN U — R 5 BUE XS, JFH ST (1) M
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However, only one pair of values (viz., one value of consumption combined
with one value of income) is consistent with both equations at the same time,
whenever b # 1.

f)‘ﬁ‘ﬁ RE b1, Rf—0H8E (B, —MHRELS—DMIINE BN S5HAJ7 1%
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That is, we have two linear equations in two unknowns, and they determine
one value for each.

W2, BATEPIDRIBI A LIETTRE, END BN RAE E —ME.

If we substitute the right-hand side of (1) for the variable C' in (2), we obtain
RPN (1) KAHELRE (2) NP rEE ¢, 152

Y=A+bY +1 (3)
from which we get the solution
A FRATIAS 2 i
A+ L
v=2%0 g

provided the constant b is not equal to 1.
R fe R W b AET 1,

One can also obtain the solution value of C, that is, the value of C that is
consistent with both equations (1) and (2), by substituting the solution for Y
into equation (1) or equation (2).

MATBEF LGl Y RN TTRE (1) 3512 (2) R3¢ WM, ENS5E (1) A
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With consumption a linear function of income and with investment given, we
have obtained a single determinate value of income.

FETH BRSO B S 1 bR B B BT BB E RIS OL R, BATIRAT 1 — A — B 2 AL

For some other given value of investment, a different value of income would
result.

X HABTEABEE MRBE, =P EA R R

That is, if investment equals /, instead of /;, income will be

WHE U, WORESET L AR L, WA

A+ 1
V= )

Wherever consumption behaves as in equation (1) and our other simplifica-
tions fit the facts well, we can say that income rises and falls with investment.
REVHPAT NG T2 (1) R HAR TR 532y E,  JATEA] BN BE %
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Indeed, we can even predict the size of the change in income, when investment
changes, if we know the constant b. Subtracting (4) from (5), we have

SEBR b, AARIATRE R EL b, BT RS, JATE = AT DL AN AR AL H I8
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A+, A+1L

Y, —Y; = —

S T A T (©)
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That is, when investment changes by an amount Al = [, — [;, the change in
income will be

W2, MR T EN Al =1, — 1, B, WA 2

AY =Y, - V)
Al
T 1-b
= kAT

The constant k represents the expression 1/(1 —b).

Wk RERERERX 1/(1-b).

The only relevant assumption is that the constant b, the marginal propensity
to consume, is a positive fraction. That is,

ME—AHOQ RIS WAL b, BIGPRH etl, 22— iEn%. i,

0<b<l1 (8)

The reciprocal of a fraction is a number greater than 1; therefore k, in equation
(7), is greater than 1.

—A (B -8 EEge — KT 1 8G BT (7) ik ORT 1.

If b is close to 1, 1 —b is nearly zero and its reciprocal k£ will be a large number;
if b is nearly zero, 1 — b is almost 1 and its reciprocal is only slightly greater
than 1.

AR b 3R 1, W1 — b FEEE, HEE kR MRRK G R o e, W 1-0
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That is, k£ varies directly with b.
WL, & BE b [FA3EL.

Since k is greater than 1, a change in income as indicated in equation (7) is
larger than (loosely speaking, is a multiple of) the change in investment that
caused it. Hence k is called the multiplier.

BT kKT 1, W5 (7) Bk By, —EET) SHEIZARLH
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The multiplier can be derived by a different procedure, which some find helpful
for getting a better grasp of the income model.
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First we note that whenever current income increases by some amount, say
A1Y, there will be a corresponding increase in consumption A;C.

HRBANER S, &4 HATAIIN—E =, i AY, HRESHMNAEN AC.

Proceeding as in the derivation of equation (7) but using equation (1) alone,
we find that

HIHET I RE (7) WA, EAUERDTRE (1), FATAEL

Alc - bAly

Further, producing consumption goods to satisfy this additional consumer
demand will itself generate additional income.

BEAL, A2 77 9l bt DA A2 X — BOM I 98 oK, AR B B2 AR BN N

If we start with an increase in investment A/, this gives us the first increase
in income A;Y.

AR BATISBEIGIN AT IFG, X4 7 RATEESE — PRI INE A Y,

There will follow an increase in consumption A;C.

it ks B SN AL O

This implies, as just noted, a second increase in income A;Y equal to AC.

IEAIAIA 5 Y, XEPRE NI EE BN Ay T AC.

This second rise in income will cause a further increase in consumption, which
itself will generate income, which will imply yet another increase in consump-
tion, and so on indefinitely.

X T RONIE IS SR SRRt — 2B RN, XA S S AR, AT R T 2
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Just as the first increase in consumption is equal to b times the first increase
in income, the second increase in consumption is equal to b times the second
increase in income

A0S — U RIS T b LA — USG5 U0 9 INSE T b 3RS Ik
AN BEN

AyC = b(AY)
= b(AC)
= b(bALY)
=AY
= b2AT

and can thus be reduced to an expression in Al. In the same way,

BRI T LR ST AT BIFRIA . [FIREH,

A3C = bAC = B> Al
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and so on; after j repetitions we have

CLISHE; 220 j IRER R BATH

A;C =V Al

where j =1,2,3,4,....
Hrhj=1,2,3,4,....

Now we can obtain the total change in income that results from A/ by sum-
ming all the changes in income contributed by these successive steps

BUEBATAT DL IR X L S0 BTk K T WAL, SRER1F AT SHE R IR
NAAL

where the sequence on the right continues indefinitely. Since

Haa ey ERES:. T

Aly = AI
AY = AC = bAI
AgY == AQC = bQAI

AJY == Aj,lC == bjilAI
we have

HAH

AY = AT +bAT +2AT + -+ VAT + ...

. 4 9
=AI(1+b+ 0+ + -+ 0 +...) (9)

The indefinitely long sum in parentheses reduces, by a theorem in high school
algebra, to
5 PR RA, AR = AR — AN E B, ATy

1
1-10

Thus, we have

R, FATA
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as before.
2 HI—FF.

The derivation of the multiplier by an infinite sequence focuses attention on
the domino-like sequence of people’s decisions and offers a way of analyzing
unfolding events over time.

W TR PP A HE T AR, R = R AT SRR 2 oK T B AR 781 b, SRR T
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However, it should be understood that time delays and discrete steps are not
a necessary part of this analysis but must be considered in their own right.
SR, OZPRAREIZ, I IA]SE IR AN HOD BRI AN XA A i b B BSGER 73 5 T AL 20
TENH B S BRI AE S (R f& ) o

The sequence just outlined, which suggests time lags between decisions, can
equally well be thought of as occurring all at a single stroke.

WA R ) P B IS 735 T R SR 22 Ta) IS ) i Jer s B [RIRE AT AR e — 28 58 . (B A)
A 1.

For example, suppose some added investment activity is announced on a Sat-
urday evening, after the end of the workweek, to commence on Monday morn-
ing.

B, REER NI b, RITAERAS NG, S 17— mmsimshi T H—5 BJF
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Unemployed workers are notified to return to work on Monday morning on
the new investment projects.

Sl TNFZEDEA, JE— 5 L B S s i H AR

Expecting their new paychecks, they plan higher purchases than before, begin-
ning immediately; they call their grocers and other retailers to assure credit
based on their expected paychecks.

TR, ABATTHRISLED T 46 B DURT BE 2 B0 K6 A3 e 2 B v A LA 5 1
LTS B30 7K O FE Lt PR R K

These retailers shrewdly place new orders over the weekend with their whole-
salers; the wholesalers similarly place increased orders with manufacturers,
and the manufacturers increase their planned production runs while notifying
previously laid-off workers to report to work Monday morning.

XS P AE A ARG I g A 7T s ORI R [ G s N AT B,
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These workers in turn plan increased spendings, get in touch with retailers,
who call their wholesalers, who call manufacturers, who rehire workers, and
so on ad infinitum.
XTSRRI IS, BRRFEN, FTHEMBBMARE, MO B HER,
G EREH T, Witk PR

The whole process can be completed by Monday morning, so that at one

12



stroke, income rises by the full amount of the multiplier times new investment.
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Indeed, all this could happen without any action by anyone to get in touch
with his suppliers.

FL b, FrA XA ] DA B AT AR I T IR AR FL AN AR D0 R & A

Each retailer, wholesaler, and manufacturer could anticipate, without being
told, what the effect on him would be, and the workers could likewise show
up at their plants without being notified, in the correct expectation that work
would be available.

FEASTET S O A ) 36 s A T DAE R AR R B G 00 T T 200 = R B se i, T
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However, cumulative changes of income usually take time to work through
the system, and it is often important to take this into account in practical
analysis.

SR, U\ REVARAL IR 5 75 B (B A BETE R h S lifL F, TESEBR AT e Fix —
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It is not always necessary, however; one can put time delays in or leave them
out, whichever is most satisfactory for the problem at hand.

{HIX AR ZLN]: AATAT RUIIN IS 8] SE 38 Bk 2 20, Bk T Ah oy sl & 3k
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The reasoning in this section enables us to predict how much income will
change when investment changes, given our narrow assumptions.

BT RAT SR B, AT R HEBATIRA T RES TN A 5 5 R AE RS, A KAEZ D
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Before going on, we should note what this model implies about the relationship
of saving to investment.

FEAREEZ H, FATIBOZE BRI i & 5 1B R R IR 7R o

The proposition of equation (1), C' = A+bY, that households decide how much
to consume on the basis of their current incomes, is equivalent to saying that
they decide how much to add to their wealth on the basis of their current
incomes.

JifE (1) C = A+ by B, RIZERYE LRt g W 2 /b, &5 T U A THR 95
AFTN R E S I Z DI

Since saving, the planned addition to wealth, is equal to the difference between
current income and consumption, we can use the information in equation (1)
to find out how much people will save at different levels of income.

M E GHRIMIEREID ST 4N 5H %2, RAITTUMBETE 1) HrE
B ATEAFRAIK T i E 2
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S=Y-C=Y—A-bY
— —A+(1-b)Y

If we look back at equation (2) and the derivation of equation (4), we find also
that

WRBEATE L (2) AR (4) WIHES, ATESKI

L=Y—-C=-A+(1-bY

that is,

[1:S

That is, whatever the level of investment, the income it determines is that
level of income at which households choose to add to wealth at a rate just
equal to that investment.

WHR YL, TR B AU, BT E R IZ R — NN K FEIKE b, K
FEE PG NI B IR AR 4745 Tz AR Bt .

By assumption, saving does not influence investment directly or indirectly;
their only relationship is through variations in income caused by variations in
investment.

AR, & A BRI FE 4R 55 e AT TME— B 5 AR Rl i 58 AR 1 51 R AU
ARSI o

In fact, in every model in which government and net foreign investment are
consolidated into consumption and investment, saving equals investment.

F b, AR ASREUR AT SNE BT S IF BT SR BT o AR B, S A A T

In most other models, however, other variables than investment help deter-
mine income, and investment and saving are jointly dependent.

SR, AERZ BB , BRECB M AR AR B AT B T e N, HAB A & 2
FHE KA o

2.3 THE FIRST MODEL REPRESENTED GRAPHICALLY
F—MREWER R

The model of income determination given by equations (1) and (2) is illus-
trated in Figure 1.

HJ7AE (1) A (2) 45 RN JUE RN 1 BroR .

Equation (1), the consumption function, is the lower of the two parallel lines.

Jike (1), BIVHZReRE, M TATER P RUR — 2%
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Equation (3), the sum of the consumption function and the given quantity of
investment, is the higher of the two lines.

Jite (3), RINVHBR RS SRR R A, MR TR 2%

The two are parallel because investment is constant, that is, is assumed to be
the same at every level of income.

X REE AT, BONRR 2 HEE, B2 U, RRAER NN K ER B AR 2 AH [F
1

The higher line represents the total of desired expenditures—investment plus
consumption—as a function of income.

5 19 2 1R 2 AL o S A LB 20— RSN I BB 5K

C+1
C+I1=Y
I + A+bY
Q
3 C=Atby
B
B |
A+ 1L i
A 3
@) Y, Y
Figure 1

The line in Figure 1 that passes through the origin and bisects the right angle
formed by the axes represents equation (2), the accounting identity between
income and product.

B 1 Al R R A b B A I 2R DT AE (2), BN S 2 e & THESE .

Since consumption, investment, and income are measured in the same units,
the height of a point on this line, representing consumption plus investment,
is equal to its horizontal distance from the origin, representing income. This
means that the slope of the line is 45°, and it is generally called the “45° line.”
H T3 2 R AN 2 AR R B A R, XAk b — R e B (AR S in 4% 25D
ST HBNFE S KPR (RN « REWRE ZLINRIERE R 45°, BEPIRAN “45°

The point () at which the total expenditure line crosses the 45° line corresponds

to the income Y; at which total expenditures equal the income that induces
their consumption portion.

15
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This is the value of income obtained algebraically in equation (4) since the
two lines intersect at that value of income at which equations (1) and (2) are
both satisfied.

KRR (4) PIEEABONERE INE, ROV RLAARE TR (1) M (2)
[R] I 2 RSN

The height of the point B gives consumption at this income, and the remaining
height B(Q is the amount of saving and investment. One way to visualize the
solution in this model is to note that the income Y] is the only one at which the
gap between the consumption function and the 45° line, which gap represents
saving, equals investment /.

mB B E G TR T RE T, BRI EE BQ REENREIEE. £
BRI QAR —MOTE R RS, W\ Y BME—H— Rl Rl B s
45° ZeZ M)k T (IR ) & TR 1.

The multiplier is represented in Figure 2, in which we compare the results
of two different levels of investment /; and I,. When investment increases by
the amount I, — I} = A, the total expenditure line is shifted upward by this
amount.

FeHAE 2 hEoR, RATEF AL T SRR GRS L AL B4R A in
BN L -1 =AIN, BXH&R EFRizEE.

Its intersection with the 45° line moves from ) to R, and equilibrium income
increases by the amount AY. AY is larger than A, as it always will be when
the total expenditure line slopes...

BH 45° KWZ EN Q BENE| R, WHETWAREIN T AY . AY KT AL, RXIEWHESL
tH R o

C+1
C+I=Y
R
L+ A+bY Q |
I, + A+bY - AY
O Y, Y; Y

16



Figure 2

...upward at a lower rate than the slope of the 45° line (that is, when 0 < b < 1).

------ A EEAEAE T 45° RIORIERT (120 < b< LKD) HIRB—HE

Figure 3 illustrates the larger multiplier that results when the marginal propen-
sity to consume b is closer to 1. When the slope of the total expenditure line
is very close to that of the 45° line, a given increase in investment A/ shifts the
intersection () of the two very far to the right to R. Thus the ratio AY /Al =k
is very large in this case.

3 ULHH T PRV B a o ERGL 1 PRGOS R R SRR R AR
Bl 45° ZBIORL RS, A TN AT B WA S Q MARINRIZEE R.
I, EXMIEN S, HE AY /AT =k K.

C+1I=Y
CH+1 R
I, + A+ DY
[+ A+0Y
Q 3
| |
i AY i
Al z z
O Yi YoV
Figure 3

Figure 3 also illustrates the sequence by which the new equilibrium income Y,
is approached, if one chooses to view it as a sequence.

3 ICU] T IETHIATUN Yy B FIERE CAn R AT #4 HA  — S 210 18D

When the initial equilibrium, with income at Y; and investment at /;, is dis-
turbed by the increase of investment to /5, this itself increases the expenditures
people desire to make, when income is at Y7, from its level at () to its level at

D.
HAN Yi BN I VIR S A BT N R I, Bratshint, XA S mtigin 7 A1
WA Yy IR EEATHISC M, N Q KPS ISl D K-

This additional expenditure raises income received to the level at F.

KBNS AR A RN R = B T B KT
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At this increased level of income, however, people spend more on consumption,
and, accordingly, expenditures increase to their level at F'.

ST, AERXANEINEIANACE B, AMITFER 2 EAES 2, ik, SCHmE F oK.

Income is thus further increased to its level at (G, which increases expenditures
to their level at H, and so on.

WA PRIERE— BN E] G K, XSO SIS 7 KF, HKISEHE.

The series of steps drawn in the figure in this way converges on the new
equilibrium R, the steps getting smaller and smaller as they go. They are the
A;C of the preceding section.

el e HS PRI — R B DL A O ST 3251 R, WrBha G 247 23k . B
i E—5d1 A;C.

2.4 PROPERTIES OF THE MODEL WHEN INVESTMENT
DEPENDS ON THE RATE OF INTEREST
S5 FEURT FI R R B M B

Our next step in the analysis of national income is to consider investment as
a schedule rather than as a given quantity. In particular, we assume that the
level of investment is a function of the rate of interest.

FATE BT — 2B R BB — M RIR (BB, A — e R
Rl &1!]1&&?%7J<$mﬂiﬁ’]?§&o

The investment schedule is a demand schedule for resources for specific phys-
ical additions to wealth.

BB R AL X g S B 1Y B B AR 7 SRR

These additions to wealth are expected to yield net income after provision for
their maintenance.

XL R AR NERAE S B, WU AR RO

Against this expected income must be set either the cost of financing them,
through borrowing or the sale of equities, or, if the liquid capital is already
available, the income it could earn some other way.

W ZFUHE I A TSN %mﬂ’ﬁﬁkllilﬁﬁﬂtl:, Rl B AT DL R R B R R AT B
MR LA RSN T e, NN HE A FHAb 7 20T BEEAT N (L i) BEAT XS B

The investment a firm undertakes is determined by comparing the net incomes
expected from the investment opportunities it has with the cost or “availabil-
ity” of funds.

A HEAT B 4% B B TR A B IR B O TS N 5 58 < B AR B “ AT 3R A4
AT UL

Generally speaking, it will not be worthwhile to undertake all the known
opportunities, given the cost or alternative earnings of investment funds.

ORI, RS RITR BEIR E A A B A B, AR DA BIHL SR AMETR .
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The firm will have to rank its investments by priority and cut off some of the
lower priority ones. If circumstances should change so that investment with
lower prospective net incomes can be considered, some additional investment
will be undertaken.

A B AHE AL S e BB AT HEFY, AR — AR S BRI BT . ARG R A28
o, AR EA BACTUHF N R B W AT I RS, IR A Bt AT — e a 4% 5t

There are often several ways to finance any investment, with various terms
and conditions.

AEAT R G & #AT S LR R B 7 3, RS SR

As in other aspects of these models, we need a simplification that is both
convenient and reasonably accurate.

TG SR (R AR T, BRATI R B A BRI SO A HERR K fai e

Accordingly, we assume that a good proxy variable for the combined effect of
all factors involved in the cost or availability of investment funds is the rate
of interest on a standard, highly marketable interest-bearing security such as
a long-term government bond.

PRI, AT, — D REAERIS B AR 05 o 5 AN BRT SRAT L I T A7 B 3R 28 6 RO ) R
IR, ZFrdEr) . SR A BaEs: G K IBURF i) BIF] %

This assumption serves well if variations in the overall conditions in securities
markets are well correlated with variations in the interest rate selected as the
proxy variable.

WSAIESF T K B ARR DU R RIF A G, X — ROt IR & H 5 o AR AR &
R R AR A i BEAH K

At high rates of interest each firm will cut off its investment at a smaller
amount than at low rates because of the ranking by priority or profitability.
FEMZB I, BT R A I HEF, A AR BN B < A Ak AR
TAE A AR BRI AR

To the extent that different rates of interest and related conditions are cor-
related, the volume of investment undertaken by business firms can be ac-
curately represented by a schedule showing low investment at high rates of
interest and high investment at low rates of interest.

FEAS R M ZR AR R SR AF MR R OB LA, AV EAT O3 B8 2 mT DAAE e I ] — D BRI oR SR
Ay BRI R AR R, AR R R

Thus in Figure 4 the downward-sloping curve I = GGy + (G1i represents the...

M, (0 4k, B TR 1 = Go+ Ghi RRET
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...different amounts of investment / at different rates of interest i, where G,
and (; are constants, with G; < 0.

------ AR i FORRRERE 1, 00 Gy fl Gy %L B G <0.

This curve is the investment function. For simplicity we assume, as in the
case of the consumption function, that the investment function is linear, but
its fundamental characteristic is its negative slope.

XK A AR A TR, ARG CIUERTH 2 R B S o — R R
BN, BHIEARHIE R TR

The investment function changes the income model by adding one more equa-
tion and one more variable. The model now has three equations.

B B BOBE I I — NIRRT AR R R TR, AR R = AN R

I:G0+G12
C=A+bY ,(1),(2) (11)
Y=C+1

We now have three variables I, C, and Y if we take the rate of interest i; as
given, as we had previously done for investment.

R BAME Z AT R B FERS AU 0y PUONBEE, FATIART=AZE I. C MY,

In place of equation (6) we now obtain by the same procedure

RETTHRE (6), FATBULIE DA A IR PP 3RS

_A—i—Go—i—Gﬂl

Y,
! 1—b

(12)

A definite value for income is determined, as before.

A E RN ERRE 1 IEAIZ BT —#F
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Because of the similarity between (4) and (12), the multiplier is the same in
this model as in the previous one.
HTI5RE (4) A1 (12) ZIE BRI, XA R Hh 3 5 i — A R i R i B2 A T

o

Now, however, a change in the rate of interest is a possible cause of a change
in income.

SR, BUE, AIREAREON TN — A AT RE IR AL

When the rate of interest changes from i, to i,, there is a resultant change in
investment given by the investment function.

AR a0y AEA g I, BB R H g MR A BB AR

The change in income is still AY = kAL
WNHIZBAIR R AY = kAT

We may think of the line of causation in this model as running from the rate
of interest to investment to income and consumption.

FATTAT LA X AR r () AR 22 A R BB BE, P BN 2%

(Income and consumption interact with each other and so are jointly deter-
mined.)

NN B AH ELREm, - DR e A2 SR R g 1Y )

For each assumed rate of interest, there is a resultant level of income: in
particular, lower rates of interest imply higher incomes, because they imply
higher levels of investment, and £ is positive.

X PR MR IRZE, #A — BN K Rl 2, BRI R 2R SR B )
PN, BUNEATESWE RS PREKY, H k2R

O Y
Figure 5

Figure 5 presents equation (12) graphically. The curve EE slopes downward,
indicating higher incomes at lower rates of interest.

5 B s 75 HE (12). #hZk EE 1A MR, RIERMRAIAR TN
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The steepness with which it slopes downward is the product of two factors:
the amount by which investment increases with a given fall in the interest
rate, and the multiplier.

ilﬁl?@ﬂﬂ@&%%ﬁﬁ%ﬂﬁ/l\%%ﬁ e BEA 45 E RN B N pg R B, LAk

That is, its slope is kG, referred to the vertical axis.

Bl ul, XTI, HRERZE EG.

The curve EE tells us the level of income at each interest rate at which desired
expenditures equal income.

2k BE SUFRATERE AR E, IR SO A TN I KT

Along it consumers are satisfied with the allocation of their incomes between
saving and consumption.

IREIX SRR, T B 0 FLSONAE A 8 AN 9 2 T8 1 70 e SRR S

Another way of stating this is that this curve gives the level of income at each
interest rate at which investment equals desired saving.

T FUGEAE, RIS I TR AIRKCOP L, SR A T AR E N AU KT

We noted the savings-investment equality at the end of section 2 above. For
this reason the curve FFE is sometimes designated the IS curve.

WAME L 2 WARREIEESR i E- RS RR. B, ek EE ARPRN 1S
k.

For the purposes of further analysis the curve FE will be viewed in another
light.
N T =L, BAN S — M HEERZ EE.

If the rate of interest i is regarded as a variable rather...

RANR AN —ANAE, AL

...than as an arbitrary, given number, the three equations (11), (1), and (2)
contain four variables, namely, 7, I, C', and Y.

""" AR —AMERMR . GErBE, BAX=ATRE (11). (1) 1 (2) &P E,
Bliv I. C MY,

These three equations in four unknowns do not determine any of the un-
knowns, but they combine into a single equation in any two variables.

X =ANE DA AR R T AN RERA AT AT — D ARFEL, HEATAT AALE AT = A28
BRI

This is what was done in obtaining equation (12), which contains only the two
variables Y and i (where i is now a variable).

K AEIRAR TR (12) P THE, 2R EANER Y M L JER —4
D,

The curve FE and the equations that underlie it will be referred to as the
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expenditure sector of the economy.

ek BEE KILHEHTRAGEARONE T RIS T (B Tz,

As they stand, they represent a simplified, indeed an oversimplified, model of
national income determination.

FHAM S, EAMUER T AR, SEhr o B faAe m B RN e A

From a broader point of view, they form one sector of a complete model of
income determination. We now turn to the other sectors.

MR IRLAA KRG, AR T 5E BN e e BB i — N80T T FRATTIRAE 3 ) HoAth
HI .

2.5 THE MONETARY SECTOR: THE DEMAND FOR AND
SUPPLY OF CASH BALANCES
EME): BERTBOFRSHS

Each household owns a variety of assets that compose its total present wealth.

B SBEAR AT A L T W ) & e B

Given this available total, the household must decide from time to time which
assets to keep and, in particular, how much to hold in its cash balance and
how much in assets yielding income or direct services.

BTN E, FELAAR RERFAWREE ™, fealk, EHRREREPFA
20, DLSAE AN EEIRS 5 h R 220

Such decisions cover the whole collection of assets, but the one concerning the
proportions of their assets to hold in cash determines a demand function, in
which both income and the rate of interest are variables.

XS AT RS, ER TR IS &R R E T — AN K R
e, HAP NN R R AR .

We assume that these are the only variables in this function.

A BB L2 12 bR e — AL R

Further, we assume that the desired aggregate quantity of cash balances in-
creases with increasing income and decreases with increasing rates of interest.

BEAh,  FATMBR I B <5 AR A B B SN S I 8, R 2R BT T gk o
These relationships are expressed in the function
X eI AR RINAELL T B
M =L(3i,Y) (13)

usually called the liquidity preference function, because it relates to the choice
between the liquid asset cash and other assets.

HHEMOVREME R R, PUOVEW Ransh s (M) 5HMB ™ 2 18 )ik .
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It is illustrated in Figure 6. The figure shows a family of curves relating desired
cash to the interest rate, one curve for each level of income; the higher curves
correspond to higher levels of income, the lower ones to lower levels of income.
W 6 fros. ZEER T — AR RIS SR R 2, B2 i 2o B —4
WK s 35 P it 20 R iy AU N KT B8R R it 2 0 LA RIS N 7K 6

That is, Y; < Y5 < Y;. The individual curves slope downward, showing higher
cash balances demanded at lower interest rates, as assumed.

WHUE Y, V) < Ye < Yio BSRHNZIA TR, RUIIMRRIIREE, FEEUCHZ T AT
i 2R B S I R

We shall review briefly the reasons for the assumed properties of the cash-
balance demand function (13).

FATTHe a7 22 [l B g AR A0 SR pR K (13) BV o i S A

The household’s and firm’s decision how much cash, on the average, to hold
is at the same time a decision about the arrangement of cash receipts and
payments.

HBEAAANE IR T PR 2D BB AR, RN 2 56T B S AR I R 55

How often a house-...

g/l\%gzﬁk ......

O M
Figure 6

...holder receives his paycheck—weekly, biweekly, or monthly—can be negoti-
ated with the employing firm and does sometimes change; the same is true of
other receipts.

""" W BB K—— . A s ——2 T LS R AR W 8, A i S Bioae s
Hmtf N RNt

Payment times are even more flexible. A household can, if it wishes, reduce its
average cash balance almost to zero by buying virtually everything on credit
and paying off debts on payday.

SCAFI A = B INR G« AR IR, SRBE AT DL R LF- BT AR V0 A R H 2L £
55, BRI e R B> 2 LA E
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Any excess of receipts over these debts can be invested immediately in secu-
rities or other assets.

AR AT e X 57 55 (U 28 A% A1 R DAST BB Ik 77 B AR 55777

For most households, however, doing so involves more inconvenience than it
is worth, and goods bought on credit generally cost more than those bought
for cash.

SR, T R B BER, X R A TR T HAME, T BRI P i T
I < D) S F) 7 o8 BE B

The typical household therefore chooses to hold some cash most of the time.
The same is true of the typical business firm.

DRI, SR (R SR SR R AE KB A0 I TRl AT — € Bl . SRRk 2 Rl B 2 it

How large an average cash balance the household or firm chooses to hold
depends, among other things, on the sacrifice of income that results from
holding cash rather than other assets and on the saving that results from
paying promptly rather than buying on credit.

FRE or ANVIEFERFA 2P I REL BRHEARE RSN, BT REE I e m A A 5%
PERT R BN L2 AR ), BL AR T S RIS T A e i B 7= 2B fR) i 2

As we did with business decisions to invest, we assume that a good proxy
variable for the combined effect of these factors is the standard rate of interest.
IEARFRATAE B A MY 45 T e s — 4, AR IR IX L R R % & RS ) — A R AR
FRAERZ

When the rate of interest is high, it is generally worthwhile for firms and
households to pay their debts more promptly and to press for more prompt
and frequent payment of their receivables.

R AR, ARV AT SR BE B K I A 55, F AR B S L SE A S YA K AR
GO ERS TIPS

This is particularly true of business firms, which hold a low ratio of cash
balances to total cash turnover.

X T B R B I e B R R BB BUAR A A m R, JTH ANt

Their cash holdings will be relatively sensitive to the related costs, because
the skill with which they manage their cash has a significant effect on their
profits.

EATH LG R BN A DG BCAS AR BBURR, DR A T B I 48 ) B T o0 H R A k2
M o

&

Accordingly, when the rate of interest is high, noncash assets are relatively
attractive for everyone; people will tend to arrange their affairs so that a
larger share of their assets earns income and a smaller share is in cash.

BRI, BRI ZREGER, AEBLE B0 A NS B 51 s MR T2 e C
55, DA SE R EL R B 7 BN, 17 BE /N B A R 5 77 DA <8 T AP AE

When the rate of interest is low, the convenience afforded by increased cash
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balances costs relatively little income, so that relatively...

ARG, BRI e R A R A SE R B4 2 AOSN AR D, DR ARG =

...more will be held. Hence, with income fixed, the aggregate demand curve
for cash balances, a function of the interest rate, will slope downward.

""" BEZWIMeHERTA . B, ERABEREL T, WeRSTRMZ CF%
PSR QRN AT X (F =

How much cash people hold, in preference to other assets, will depend on
other factors as well, the most important of which is income.

M Z DI E GRS T HABT ), @R T HAMK R, HoREER R

When households experience an increase in income, they typically allow some
additional cash balance to accumulate before they dispose of the increased
income on consumption and on noncash assets.

Mo EEWNIG NS, AATTIE R 2 VPR R — S I R A, RS FREE R I BN
T PRAEHE I &

The same is true of business firms, which will find it worthwhile to increase
cash balances when the flow of transactions increases. This flow is highly
correlated with income.

TV AR, HAE GRS, EATS K BEEINI E R B EA R . XA E L
W LA G

Thus both household and business demand for cash balances will increase with
increasing income.

DRI, SO AT b b 18 R < A 0 SR AT I AN 18 o 1

This discussion of cash balances has assumed free choice by individual house-
holds and firms among their assets.

KT IR IR T A FE AN AE LT A B B £

From the point of view of each one, this assumption is correct about cash and
readily marketable assets.

MEE—MERAEERE, RTIEMES THERTE™, X —BRuoE BT,

Nothing prevents an individual household or firm from altering its cash bal-
ance at will by exchanging cash for other assets (although its willingness to
do so will be affected by brokerage fees and other transaction costs).

VA A2 BEBE LE B SR B Ve oo B <5 5 0 0y HoAth B 7 SR B e O L R (R
B HIXPE BR 2 2 B 2 40 S HAR AL 5y AR

For the community as a whole, however, such free choice is not generally
possible.

SR, X TREMESM S, XM B BBl AT B
Although the gross amounts of various types of wealth, particularly financial

claims, can to some extent be changed by financial institutions substituting
one for the other, these possibilities are limited.
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MR S CRepl2 e B0 AT LA — @R B8 I e WU A B
AR, (HIXLET] B A PRI .

In particular, if the monetary authorities choose to hold the total quantity of
money constant, households and firms can only pass around the existing cash
balances among each other and cannot all get more at once.

e, WORBE M 2Rk FE ORI A B AL, ZREMARNY R e AL IR I I &R
W, MAREFRINRIGEZ .

If desired cash balances differ from actual cash balances, equalization must
come about in some other way than by a change in the quantity of money, in
this case.

R I RS LRI RBUAE], fERXAENL T, s i 57 BrE AR
PN HoAth 77 R ST

If everyone tries at the same time to alter the composition of his assets in the
direction of more cash balances, his attempt to do so by selling securities will
result in a fall in security prices, which means a rise in the rate of interest.
N RAEA NS B A I e e B Py i, AR SE I R A0, At id B IR SR S Bl
X m R RECEF % T, XEWRERE LT

A rise in the rate of interest reduces desired cash balances toward equality
with actual cash balances.

AR T2 D WIR B R B A& T 5 PRIl e R A 5% .

Thus, in Figure 7, if income is Y;, the demand curve for cash balances is
BRI, 7R 7 1, GRURNE Yy, ERBINTERIMLE L, V1),

If the quantity of money were )M; and the interest rate were i, the quantity
demanded of cash balances, M,;, would exceed the actual quantity available.

IR TR My HARGE 4y, ERBTHRE My RO sebrn] FIEE .

As everyone tries to sell securities for cash, however, the interest rate is driven
up to 7;, at which point the community is satisfied with the amount of cash
available, M.

SR, A NER R R S O, RS 2 oq, BRI Ak 2t AT B4
Hoa My REN R

At any given level of income, the interaction between the demand for cash
balances and their supply determines the rate of interest.

FEARATE RE AACE T, Bl R R 5 A4 Z [ AR ke 7R

At a different level of income, this interaction determines a different rate of...

NN o ST [T SRR (HLER Y e N il R
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Figure 7 Figure 8

...interest, since the demand curve for cash balances is different.

------ I, (RNBLG AR TR i 2 R

In Figure 8, the interest rates which equalize the quantity demanded of cash
balances to the supply M; at incomes Y;, Y5, and Y3 are iy, i3, and i3, respec-
tively.

EE 8ty RN Vi Yo M Y; T, G REUTFR R E S Hta My SRR 552

il\ Z2 }FD i3c

Generally the monetary authorities do not in fact keep the quantity of money
constant.

WE, ST REEbs LI A RER S R AL

Besides permitting the quantity of money to increase in step with the growth
of the economy over long periods, in short periods they have allowed it to
fluctuate up and down with fluctuations in general business conditions.

B 7 A VE IR AR LG R I KT R E A, ERLIAN, ARA ik fo VO AR B
— R MLIR B BB T L S

This is the normal reaction of the commercial banking system, if the author-
ities do not try to prevent it.

IR 2 R A BB AL, X2 T ARAT 1A 2 1 I SO

In periods of business decline, firms try to reduce inventories and to repay
their bank loans; their doing so extinguishes bank deposits and reduces the
quantity of money.

FERDI IR A, MR B D PEAEH R RAT DK AR X R i B AR AT ARk I sk D
5 1 M

The banks themselves are likely to accept this, because in periods of poor
business they want to reduce their risky commitments.

AT ARG WA REIE R X — £, BUNTERDMEA S ], B4 BRIl XU R

This could be prevented only by an aggressive monetary policy that placed so
much additional reserves in the banks as to make them willing to keep their
loans and other commitments up to the old level.

X A I e O BUR A RER b, BIAARATIE AN R EAAMES 4, (RS 0K
AN F At AR T DR R AE SR AT 7K
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Although they sometimes move in this direction, the monetary authorities do
not typically go this far.

JEAN AN 2 WX T 1A55 77, AH5E T 24 518 A S A A K.

The upshot is that when national income declines, both the quantity of money
and the rate of interest drift downward, and when national income recovers,
both drift upward.

giRIE, HERWNTRER, Bt mBEAR R m N ERE, 2 E RN Z TN, M
B FER

The combined actions of the monetary authorities and the banking system
have the effect of producing an upward-sloping supply curve of money, as
illustrated by the curve in Figure 9.

B 4w FARAT AR R A AT A 1 AR e BRI Bt M ikas th 2 2R, il 9 o
Y 1A 26 P

This curve

X5k il

M = h(3) (14)

will shift from time to time with shifts in the policies of the monetary author-
ities, as occurs when they become alarmed about a really serious...

e R SR T ) 156 RS T N 7 2] P 2 R 1 =W =< 9 R 5
)
i3

i
i

O Y
Figure 9 Figure 10

...decline in national income or about an unusually rapid rise in the price level
in prosperous times.

------ IS T B B SR I A% AT S PR L I B & B

Over a limited range of fluctuations in income, however, the curve can be
regarded as a single, fixed curve. We assume therefore that the supply of
money is an increasing function of the rate of interest.

SR, RN BB IRVEE N, i H R ATy — 2 B — 1 [EE i 2. BRtk, 3k
ATMB R B T B 45 2 ) 2 ) 18 o 2

The two equations

XA TR
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M= L(i,Y)
, (14 13
A n () (13)
contain the three variables M, i, and Y. They do not determine any of the
variables but can be collapsed into one equation in two unknowns.
BE=ANEE M. i MY, ENARREEMARE, HA UG —DME A REE
M7 2

For example, we can eliminate M simply by writing

Bt FRATTAT DA B S R AR & M

h(i) = L(i,Y) (15)

which gives us a single equation in i and Y.

X T HATAKT i MY BB— .

In Figure 9, if we consider only the intersections between h(i) and successive
curves of the family L(i,Y), we see that equilibrium in the monetary sector
occurs at higher interest rates when income is higher and at lower interest
rates when income is lower.

EE 9, MRBANMNFEIE h(i) 5 L, Y) R ESLI &AL A, HANT2FH 2R HHET]
(I R AEAE R R O IS MR A g, NSRS ) 2R 55K

(This follows from our assumptions about the demand and the supply of
money; it is true also in Figure 8, where the supply of money is consid-
ered fixed, and it will be true for almost any likely behavior of the monetary
sector.)

(YT HAI T IR MRS F R, 2R 8 gt R HE LT Mt il i
] B, BT B R T L PARAT A RERIAT ki, IXHRE IR )

Equation (15) is the curve MM in Figure 10. This curve gives the value of
the interest rate, for each level of income, at which the monetary sector is
in equilibrium (that is, everyone is satisfied with the allocation of his wealth
between money and other assets).

JiE (15) 2B 10 gz MM . X SEHI 2 B T AERE NN K L, BRITERTTAL T
BIIRA CRIA N AN BV 7E B 1 R EC A 7 2 1) 0 A TR ). I ORI (.

Its upward slope indicates that this equilibrium produces higher interest rates
when income is higher.

oy ERRIEEN, MBI, XA AR B R
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2.6 THE MODEL WITH EXPENDITURE AND MONETARY
SECTORS
B X HFEHERI)AEE
The equations of the expenditure sector and of the monetary sector are the
following five relationships:

SCHEER 1A G T ER T A AR 2 LA AR AR5

C=A+0bY
Y=C+1

[ =G+ Ghi, (2), (11), (13), (14) (1)
M =L(i,Y)
M = h(i)

These contain five variables: C, Y, I, i, and M. The number of equations
equals the number of unknowns; given the assumed slopes of these functions,
they determine a single equilibrium value for each variable.
XEHEAEAANEE: C. Y. I, i Al M. FREMBES TR E, AEixt
BRI AR, BNV RETE T — R — 1.

We saw that the expenditure sector and the monetary sector each combine
into a single equation in the rate of interest and income.

HATER], SCHAETIMGL M1 B &R TR R T2

Y_A+G0+G1i
B 1-b ,(15) (12)
h(i) = L(i,Y)

These together determine equilibrium values 7; and Y;.

KA TTRESL R PE T EIEHE 0 A1 Y7o

[The equilibrium values of the other variables can then be obtained, if desired,
by letting i =4, in equations (11) and (14) and letting Y =Y in (1).]

CHTSR A, HoAh A R 3 8 T DB 72788 (11) F0 (14) 4 i = 0y, 18 (1) B4
Y =Y KIRF )

This is illustrated in Figure 11, which puts together the curves for these two
equations, which had separately been shown in Figures 5 and 10.

W 11 phos, RPN RE I # 2R 0E — i, XA RT 2 AE R 5 ATES 10
I .

E'FE is the curve representing combinations of i and Y that correspond to equi-
librium in the expenditure sector, and MM is the curve representing combi-
nations of i and Y that correspond to equilibrium in the monetary sector.
EE RN T SCH ST 1380 « A1 Y HERMZ, MM 2R T 5 k13
i i A1 Y AL,
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Their intersection at the point A gives the one combination ¢; and Y; that
corresponds to simultaneous equilibrium in both sectors, that is, to overall
equilibrium in the whole model.

EATE R A WSS g T R R T PN ER 1T [ i CRDRRAMEE R ) S AR 24D F o —
HE i M Y.

G() + Gll G6 + Gll

i

N
O

O 1
Figure 11 Figure 12

Now consider what happens to these equilibrium values when something in
the model changes.

AL J8 AR i (LB 200 R A ARG, IR B E s R A AT A

For example, suppose that the investment function G, + G;i shifts upward,
because businessmen have become more optimistic about the prospects of
their investments.

Blan, BB R Go + Gua [ B2, RO AT BT 52245 B R M -

The old function G, + G;i shifts up to a new position G{, + G1i, as shown in
Figure 12.

IHBREL G + Gyi 1A BB BIHNE G + Gud, W 12 P,

In equation (12) we can see that this will result in a higher equilibrium value
of income for the expenditure sector at each rate of interest, because Gj is
greater than G,.

?;ijjﬁ% (12) AT LUE 2], W R ECCH BT IEREA AR B E 5 &,
N Gy KT Goo

In fact, the discussion in sections 3 and 4 makes it clear that the increase in
income in the expenditure sector, at any given rate of interest, is equal to the
multiplier times G|, minus G.

FSL b, 53 WA 4 WHRIG MR, ARSI, S ET TN I
5 FRHTELN Gl S G

That is, the expenditure sector curve FFE will shift to the right by the amount
WHR U, SCHEITHZE EE # R AR LN EE
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This is shown in Figure 13, in which the expenditure sector curve shifts from
E1E1 to EQEQ.
XAEE 13 P oR, HApSCHETTHIZEN BBy B33 EyEs.

As a result, the overall equilibrium of the whole model will shift from the
point A to the point B, at which both income and the rate of interest are
higher than before.

iR, BN SRR NS A BERR B, R B AL, JAFIRR AL DLRT

The increase in income, from Y] to Y5, is not as large as the shift in the FFE
curve measured in the income direction, that is, measured along a horizontal
line.

WG, Y B Y, FEAMBAERATTH . (RVEEKFELINED MER) EE 2
IR BN 4 K.

The upward slope of M M causes it to cut the new EFE curve at a point to the
left of (', that is, at a smaller income than Yj.

MM Byjm ERIZESFEAE C AN — R EHE R ERE thdk, BIFEL Y B/
SO

Had...

Figure 13

...income increased by the full shift of the curve, from Y; to Y3, its increase
would be equal to the multiplier times the shift in the investment function;
thus in the present model the direct use of the multiplier would result in
overstatement of the rise in income.
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The multiplier plays an important secondary role in this model, however, in
that it is a factor both in the slope of the FE curve and in the shift of that
curve.
AT, FEHAE AR L BN EAE I, BT BE MARTAIZ M AR
EY/N

MEER .

That the rise in income resulting from increased investment is less than the
rise in investment at the initial rate of interest, is due to the damping effect
on investment of the rise in the rate of interest.

ey NI L AN )N Rl e v R RS O vt ) [ P e o S B2 S A DI - i e
A (BB R,

The rise in the rate of interest is due to the tendency of income to rise, which
shifts the demand curve for cash balances to the right; the banks and monetary
authorities supply the additional money demanded only at an increased rate
of interest.

AMZ ETHR R TRANE LIRS, XERReRB TR L i A 280, AT
2 &y R ER AR = N 4 S P 5 A A B2 i

Although investment still goes up, its rise is partly held back by the rise in
the rate of interest, and therefore the total rise in expenditure, including due
allowance for multiplier effects, is partly held back.

BRI FEAIIR BT, B3 BT 2 BRI BT, IS BT CRLE X e
BB 5 D R 32 240 .

In a limited sense the multiplier still applies. Equation (12) is still part of the
model, and it is satisfied both at the new equilibrium and at the old one.
EARPE S L, REBAREH. FFE (12) VR8BI —3 7, I HAEF IH i 5
HAF E 2

The reasoning initially used in presenting the multiplier, in section 2, therefore
still applies; it is still formally true that Y = kEAI.
BRltk, 28 2 W gT A TR AR B AR ARG ] s L Y = RAT 382 LW .

The quantity A/ has a new meaning, however. It is not an arbitrary or
predetermined increase but that increase in investment that actually takes
place as part of the simultaneous satisfaction of the whole system after the
shift in the investment function.

SR, HoE AT H THRE Lo EAREERETE RGN, mRAEREREEI)E,
VR HEAN 22 G2 [R) I A2 B8 — 38 2 T S5 o 58 A= BP0 1 o

Hence the multiplier cannot provide a short-cut method for finding out the
ultimate increase in income without considering the full interaction of the
whole system; the size of...

PR, GRAFE RSB RGN R BN, St A RESR S 3K SN e &G I R 842
...... (/N
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...the shift AG| in the investment function does not in general tell us what the
ultimate change in investment and therefore income, will be.
------ BRI E AG, A H VRN (CLERIERN) &A1

RED.

2.7 FURTHER PROPERTIES OF THE MORE COMPLETE
MODEL OF INCOME DETERMINATION
E e ERINRER B R H— B

Besides the effect of a shift in the investment function, we can analyze a shift
in any of the functions in a straightforward way.

B 1 I BT R B SRR A, FATTIE AT LOE I BB A7 AR AT e A B

For example, suppose the constant term A in the consumption function (2)
increases.

B, ARG 2 R (2) TR E A A SN,

This constant term appears in equation (12) in a position exactly like that of
Go; the effect of its increase will therefore be the same.

EAEHIHIETTRE (12) o, MBS Go seaMF; HIbHAE N SRR 2 M [F ) -

The expenditure curve FE will shift to the right by an amount tAA, where
AA is the increase in A.

iz FE B A s kAA B, Hi AA R A KNS,

The change in equilibrium income will be less than kAA, however, for the
same reason that it was less than tAG, before.

SRTT, TN NT kAA, RS ZH/NT kAG, FHIF .

This is also true of any other change in expenditure. Since government ex-
penditures have been consolidated into investment in these models, if the
government increases expenditures in some form that does not reduce or re-
place private expenditures of the same kind, there will be an upward shift in
the consumption function or in the investment function, as the case may be,
by the amount of the government’s increased spending.

XT3 AR AR AR R a1 T AR SRR UGS M C A R R B, R
BURF A AS gD B 8 AR R 2R A SCHE BT RISt T 2l e Bt 03 e . (RS L
M€ K LA, BaliE NBURNIE NS & .

The expenditure curve will shift to the right by the multiplier times this
increase, and the overall effect will be as shown in Figure 13, that is, as
implied by equations (12) and (15) combined.

S 2K a1 4 R s AiR LLX — s &, SRR IR 13 Bor, BRI TE (12) #
(15) 256 P s R HSFE .

Similarly, changes in the monetary sector can be analyzed in a straightforward
way.

[FIRE, DRl T et B mr U B2 p 5 2 AT e
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Suppose the monetary authorities change their policy in the direction of en-
couraging a larger money supply and lower...

BB T 24 Ry AR LB, w135 ol B K B T (4 A BEAR 1 = T R S

Figure 14

...rates of interest than previously. This means a shift in the supply curve of
money, h(i), to the right, as shown in Figure 14.

------ FELARTBEARAOA . XA Mt 2k h(i) mARSN, WA 14 Pros.

Under the old policy the intersections of the money supply curve with the
family of demand curves L(i,Y7), L(i,Y3), L(i,Y3), ... had occurred at iy, iy, s, ...,
respectively; under the new policy they occur at i,1i),, ..., instead.
TEIHBUR T, RMAtA S5 THERMEE L6, Y1), L, Ya), L(i,Y3), ... 58 A5 A H I
TE iy, i2,03,...3 EHTBURT, BATHILE &, i, d,. ...

Each of the new interest rates is lower than the old one, for each given level
of income; that is, ¢} <iy,i, < iy,i4 < i3, and so on.

XF TR 8 IR, BRI T IR RIZR s B 4] < iy, 4 < ip, iy < i3, KU
et

Accordingly the new curve M;M,, showing the combinations of the interest
rate and income that are consistent with equilibrium in the monetary sector
under the new policy, will be below and to the right of the old curve MM,
as shown in Figure 15.

PRI, BB N 5 0% s 1 A — B A R AN & BT i 28 Mo M, KA T 1R
M2k Moy 1R IT R, G 15 TR

A tendency to easier money, that is, increased sup-...

oA T TR, AT e oo
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Figure 16

Figure 15

...plies of money at given interest rates, will shift the MM curve downward
and to the right; a tendency to tighter money, that is, reduced supplies of
money at given interest rates, will shift the M M curve upward and to the left.
------ Zy (RIMEZERR NG mptay) R4 MM dhZkm N F A% s, Kb m
& (HIFES BN T makas) K4l MM s BRI 22550 .

The effects of these shifts on the equilibrium values of interest rates and
income are also shown in Figure 15.

X LEF B M AR B EHE 2 B s 2 15

The easy money policy, shifting the monetary sector curve from M, M; to MM,
lowers the equilibrium interest rate from ¢; to i, and increases the equilibrium
level of income from Y to Y3; a shift of policy to tight money would have the
reverse effects.

AN LT MBURAG BR TAR I THIZE M MM, #8803 Mo My, R RIZN i) PRAICE] iy, JF
BB N Y, SR8 Yor Be1a) B4 63 T BB 7 A A S O RCR

The effect of a change in the demand function for cash balances can be found

in a similar way. In Figure 16 the demand curves L,(i,Y7), L1(,Y2),... have
shifted to the new positions Ly(i, Y1), L2(i,Ys),. .., respectively.

I <5 AR A 5K BR B AR A IS RT DA 2R AU 7 iR 4R 2 AE B 16 1, TSR B Ly (4, Y1), L (6, Ya), - ..
DB EN B T E Ly(i, Y1), La(2,Ya), .. o

This shifts the equilibrium interest rates upward from i,,i,,... to i},7,..., for
the corresponding levels of income Y7, Y5, and...

PR NI Y1, Yy ISR dy,dg, . TR AR o, a0 BASee e

...so on. Therefore the MM curve is shifted upward and to the left, as it would
be if there had been a tightening of monetary policy.

""" I, Rk, MM fhgem BRI A RE), g MBUR R4 —FF .

The effects of the shifts in the demand function for cash balances on the
equilibrium values of the interest rate and income are therefore also illustrated
by Figure 15.

DRI, B AR SR e RS Sl R A N B BB A St i P 15 B

When the demand curves for cash balances shift upward to the right, as in
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Figure 16, the M M curve shifts upward to the left, such as a shift from MM,
to MM, in Figure 15.

B R K M Zem LR A s (nEl 16 Bras), MM iz B A s, 6l
15 A MyMy £ My My HIFEE] .

The interest rate rises from i, to 7;, and income falls from Y5 to Yj.

FIZEIN iy EFR] 4y, URAM Yy TR Vo

In general, the equilibrium values of the variables in the expenditure sector
depend on the monetary sector, and vice versa.

ORI, SCHVER T AR R R IR T TR T, IR

There is no significant sense in which the equilibrium value of income, or of
any other variable, is determined by any one variable or function.

FEATATA 2 SO Z T L, WSO BT iy HAth A2 8 F) S8 746 1 R AN 2 e A iy B — A 8 i o B
SE M.

In particular, it is no longer possible to predict income from knowledge of the
investment schedule and the consumption function alone; it cannot be said,
as it could in the first simple model considered, that investment determines
income.

e, AN AT RS TR 1R SR AN 2 R A A ORGSO s ANBEARLE S — ] B
BT ehOIRAE U 15 R E WO

It is true that an upward shift in the investment function will result in an
increase in the equilibrium value of income, but the exact amount of the
increase can be known only by taking into account the damping effects of the
monetary sector.

S, Bt ek 1A A2 4 S EBOS SN I 3EIN,  (E3E I B RA U)K R A A RE B
T 1] A0 1) 252 Ji5 4 BE I

Similarly, it is still true that saving equals investment at each position of
equilibrium.

FIRE, ERANHEAE, #ETIRETIRE.

Equality between the two no longer depends on variations in income alone,
however, but is brought about partly through interactions with the monetary
sector.

SR, P TR AR S AN RSO e T USON B9 AL, T o 8 3 il 5 B T 30 1) AR EL A
R SEIL o

For example, when the investment schedule shifts upward, we do not observe
that income rises to the extent necessary to produce an increase in saving
equal to the full shift in the schedule, measured at the old rate of interest;
investment comes back part way to meet saving because of the increase in the
rate of interest.

filtn, HagEitkRE B, JATREA BN BT 22 DU A5 Tk RIR 2
e (FZIAFRNE) PHEERIN: BT LTy, B8R DLk e s .
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Equality between saving and investment is brought about by variations both
in income and in the rate of interest.

el B ATSL T 22 ) (R AR S8 1 3 S M N AR 2R R AR A3 R S

These properties of the model, and of the extended model of sections 9 and
10 below, are characterized as “classical.”

AR (R IX PR 5T, PSR SCER 9 RIS 10 9T RAEAL IR BT, BERRIEAL Y < B 7

The contrasting properties when the demand curve for cash balances is hori-
zontal are characterized as “Keynesian.”

I e R R 2 g 7KT I XS EEPE R AR b A . “ AL .

Certain other cases discussed below, such as that in which the investment
function is vertical, also have Keynesian characteristics.

TR AR LS DL, Bl s s Tk B DL, B RATILURITRRAE .

2.8 PROPERTIES OF THE MODEL IN LIMITING CASES
WBRIER SRR RIS

The analysis in the preceding two sections is strictly correct only if the func-
tions have the assumed slopes.

RIS 5 1) 3 A A A B BCRAT B RER I D0 T 42 P A% IR Y

Certain limiting cases that have been the subject of controversy will now be
introduced.

BUAE R I — ER A AR IR L

We have already noted, in the preliminary discussion in section 5 on the
monetary sector, that it makes no difference to the general properties of the
model whether the supply curve of money is positively sloped or is vertical
(denoting a fixed supply of money).

BAESE 5 WRT MMMV T C@ER T, Mt 4 & ER T & 5
B GORFEEM TR THELS ), XPBRY ) — Mt T A R

Indeed, this supply curve can bend backward (have a negative slope) without
affecting these properties, as long as its slope in that case is greater in absolute
value than that of any of the demand curves for cash balances, measured with
reference to the horizontal axis.

L b, XFMemAHEET LR EESH (BARRE) AR, REEX
FRBIL T, AR T ] B ) G AR R O A B K AR AT B < R A 5 SR 2R AR

In contrast, the general properties of the model are affected if the supply curve
of money is horizontal, that is, if the monetary authorities create or destroy
any amount of money that is necessary to keep the rate of interest fixed.!

!This describes the situation when the authorities peg the interest rate that prevails for government
securities, as was done during and after the Second World War until 1947, and less firmly thereafter until
1951.
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This possibility is illustrated in Figure 17. It is evident that neither changes
in income nor shifts of the demand function for money will have any effect on
the rate of interest.
XAATRETE AN 17 B BAR, LR RIARARIE & 1t M F R B, #A L
X R 7 A AT ART S o

In this case the MM curve for the monetary sector will also be horizontal, as
shown in Figure 18.

FERXFEOLT, SEhITH) MM hZe i 2 K-Fr, ikl 18 Fros.

It will remain that way, at the same rate of interest, as long as the authorities’
policy remains unchanged.

RELRBERRIF AL, ERRFFRARE, e ER—RZKP,

7 7 E

\L%}% 7
Lz, Y, !
L(i, Y1
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O M O Y
Figure 17 Figure 18

In this case the properties of the model will be those of the model in which
the rate of interest is given and fixed.

FEIXBIEOL T, AT AR R 55 A 3 45 e LI e RO 1 A [

The change in income produced by a shift in an expenditure function—the
investment function or the consumption function—will equal the full shift of
the F'E curve.

I SCHY PR AR (B8 s B 92 B B sl AE IR 5T EE 21 2582 5)

HHo

The shift of the FE curve equals kAG, or kAA, as the case may be, so the...
PGS E, FE MZNBEINET kAG, 8t kAA, FrLL-----

...change in income will be equal to the full multiplier effect of the initial shift
in expenditure. Interaction with the monetary sector can be disregarded.
°°°°°° N B AR AR S5 T W40 S L RS B Y A F SR BN . 5 B2 TR 1 A AR Y AT LA
it

Essentially the same conclusions follow if the demand curves for cash balances

2R T2 RATEBUIE SR AT FIZS A 00, TR0 — A1 18] R B e B2 1947 SEPTee, BEHE
2 1951 FIXAEEEA FTBRR .

40



become horizontal at a single rate of interest high enough to matter.

AR SR I < A B 5K 2 AR B8 A 8 v (1 B — R A KOP EAROOKOT, A A ALY

ZEi,

(This circumstance is called the “liquidity trap.”) If, as illustrated in Figure
19 these curves run together and become horizontal..

AR “ FAERABE™.) RN 10 BrR, Bl 2 & — e IF 2 kT
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Figure 19

...at the same rate of interest i;, at which the supply curve of money cuts the
ones that correspond to a certain range of incomes, then for that range of
incomes the rate of interest will be fixed.

°°°°°° FE[R—FI dy Ak (B ity ih 2078 AR DI FIR N T @ WA VEF A 5K # 2k,
AR FIZWONTE B, A ROR 2 [ E Y

This is the case for incomes Y, Y,, and Y3, since h(i) cuts L(i,Y)), L(i,Y3), and

L(i,Y3) at Aja3, at which the rate of interest is ;.

TN Vi, Yy B Vs U, A h(i) 7 Aws WUIE LG, Y1), LG, Ya) F
L(i,Y3), BEBIRIZEN ;.

For the higher incomes Y}, Y;, and so on, h(i) cuts the corresponding demand
curves at A, and A;, at higher rates of interest, so that for these incomes the
monetary sector reassumes the characteristics first presented.

X T EUR RN Yy, Y5 &5, h(i) ERGRIORIZN T Ay AT A5 AT EIHE R 75 5K 2k
BEXS TR LN, B T ER T ER I HH W) 4 R RRAE

Thus, in Figure 20, if the expenditure sector curve FFE cuts MM in...
PRI, 2 20 o, dnRSCHERTTENE: EE U)E] MM J-eee-e
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...the range of incomes below and including Y3, the rate of interest remains
fixed at 7;, and the model has the properties of the simpler model.

------ T LA Vs BTG A, AIRORFFEEAE 60, BALEAT B SR R O

For this range of incomes, the multiplier analysis gives exact results.

XIS TE ], BTSSR AR

However, if the expenditure function shifts upward far enough to move FE up
into the area where it intersects MM in the range above Y3, interaction with
the monetary sector affects the outcome, and the analysis of the preceding
two sections becomes applicable.

SR, ANSRSCH R e B AN 2, i EE [ ERHIFIES MM £ Ys DL EEH
WHIAZ X, S5 MERT TR BRI fema a5 5, s i pr el RS E 1.

When the situation is strictly as shown, it will also be true that changes in
monetary policy will have no effect as long as the FF curve continues to cut
the MM curve in its horizontal part.

LGOI R, HE EE IR ARSAE MM M2 i)k 70 5 2058, B8 MBUR
3R K I8 A RN

If the supply curve of money h(i) is shifted to the right, in Figure 19, the
range of incomes will be increased for which h(i) cuts the demand curves for
money in their horizontal sections.

IRAEE 19 o, R HIL h(i) FARESD, A h(i) R D3 5% 7 K i
2R HIWSNTE B 21

This will shift to the right the rising section of the monetary sector curve,
extending the horizontal part as shown in Figure 21.

RORAE ST A T _ETHER IR AR S, KA, B 21 Frs.

A change to an easier monetary policy, shifting h(i) in Figure 19 to the right,
shifts the monetary sector curve in Figure 21 from M;M; to M,M,; a change
to a tighter monetary policy will have the reverse effect.

B ERE A IR MER CREL 19 Hid h(i) AR, 2fEE] 21 B mEsi T2
MMy BBNE] Mo Moy 1 40 A BT T BCRR ™ A AR SRR

42



Neither change will have any effect on the equilibrium income and rate of
interest, as long as the expenditure sector curve EF'E cuts the monetary sector
curve in its horizontal section.

RESCHHTTZ EE 58 ATl & /K00 5 2 AE, KRR AL #AS 200 33
TSN 27 AR AR AT S0

Another special case occurs if investment is completely insensitive to the in-
terest rate.

IARBE IR R G AU, i ML — AR RS DL .

If, as in Figure 22, the investment schedule is a vertical line (that is, G; = 0),
indicating that investment will be constant at G, regardless of the interest
rate, the equilibrium value of income also will be constant.

AR 22 PR, SEIHRIER R —FEEL () G = 00, RUITCWH R, %5
HAHEEN Gor IAUNR B E K R 1EE 1
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Figure 23

Accordingly, the FE curve will be a vertical line over Y;, as shown in Figure
23.
ik, EE MZRAE i B oy —s%EE L, WK 23 fir.

The interest rate can be said to depend on interaction between the expenditure
sector and the monetary sector, in this case, but income does not.
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Neither a change in monetary policy nor any other change in the monetary
sector will affect the equilibrium value of income but will only change the
interest rate.
E%iﬁ;ﬁ%%ﬁ%ﬁ%ﬁﬁ%ﬂ%ﬁﬁﬁ@ﬁ%,%K%%WWA%%@@,WR
SRR

In this case also the multiplier analysis applies exactly; any shift in an expen-
diture functon will increase income by the full shift in the F'E curve, as given
by the multiplier.

FERXFENL T, B trtse ad s SO B BRI RS Sh#R AU IS I EE #i 26 H)
i aE (HIFRFS ).

The interest rate will rise or fall, according to whether the shift is to the right
or to the left, but income is unaffected by this rise or fall.

A ARG )2 A1 A7 2 [ 2y BT BT B, (BN AN B2 IR T BT B R 52

2.9 THE PRICE LEVEL
Mgk

Up to this point we have assumed that the price level is given and constant.

B AL, AT BB AR KT 2 B HAEE -

On this assumption, the number of equations has been exactly enough to
determine all the unknowns, except in special cases.

FEBEBGR T, TR BCR G U A2 A SE I A R ENEG  RRIRTR DLRR Fb

If the price level is considered an undetermined variable, the model is incom-
plete.

AR AR AT AN — AR E A, AR R A e B

Now let us consider in detail how the model is modified by the introduction
of the price level as a variable.

BUELEBATRA B E N, SIANIRACTE ARG, AL a4 .

We assume that when the price level changes all prices change in the same
proportion.

PA VBB NS ACTAALIS BT O i Al 2 A0 9] EL il 224K

This is not strictly accurate, since changes in other variables affect relative
prices; for example, a change in the rate of interest will among other things im-
ply changes in the prices of capital-intensive goods relative to labor-intensive
ones.

XIEA A HED, ROy A AR S AR A S AR A i s B dn, 3R B AR R At A,
R RRAE DA R TR AR T 57 s SR R R A A R A AR

Effects of this kind are immaterial to the problems and issues to be considered
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here, however, and will be disregarded.

SR, IXSRELM AT X BB FE A [ A OB UE R BB, R RS

We shall also suppose that contracts, pensions, and other assets and income
flows normally thought of as fixed in money terms are all adjusted propor-
tionately with the price level, so that there are no distributional effects.
PATERARBL A A F7°E <5 LGB A Dy LB M8 2C e B HAd 53 AN It #SBE
(P N 5 A = RV S - o0 7 2 o TV VA

Consider first the equations of the expenditure sector. There is no reason, as
a first approximation, to suppose that the relationship between consumption
and income will be affected by the price level.

HEHESCHERT TR . AR NI, A BEE R 9 PN Z TR () K R 32 3|
Y& 7K R

Since by assumption all prices, contract incomes, and so on change in the same
proportion, the bill of goods each household can command and can expect to
command in the future will be entirely unaffected.

H TR A IS & RSN SEH AR R AR, R 5K BE RE A% S IC DA A FIFE R R
REME SCIC R 7 i 17 B4 58 A AN 32 RE Lo

It is reasonable to suppose, therefore, that each household will make the same
allocation of income as before between current consumption and saving in real
terms, if real income is unchanged.

PR, AEERB, WERSERROANAAR, A FEERGAE SLERTH 2 A% 8 2 Al 5 LART
IR L N Lo

Accordingly, we write

Rk, AN51E

c=a+by (16)

where lowercase letters represent real (deflated) counterparts to the current
values previously expressed with capital letters.

Hr/ NG PR AT KRS 7 BRI AT E RS2 b CRBED XN

¢ A Y
‘=P TP VTP

Equation (16) expresses the consumption function explicitly in real terms.

JiRE (16) Wl LLSEBRIR L T B ek 4

When the price level changes, the quantities C, A, and Y, which are expressed
as money values per unit time, will change in the same proportion, since the
price of everything included in each of them will have changed in the same
proportion.

B kg KA, IR Dy B ) B MBI B C, A Y R [ BB AR
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45



Hence the ratios C'/P, A/P, and Y /P will be invariant for changes in the price
level, when the real quantities are unchanged.?

PRl, HLbrftEAZR, W& C/P,A/P MY /P X T Mg ARG R AL,

Similar considerations apply to investment. Under the assumed conditions
there is no reason to suppose either that the expected rate of profit or the
risk connected with any investment will be changed by changes in the price
level.

FANGF BTG T AT, SR B B AR 2 8 S5 AT AR O
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(This is contingent also on the assumption about expectations made below.)
Accordingly, the willingness of firms, financial intermediaries, and households
to borrow and lend for productive investment will not be affected, and we can
write

X I T N P ) S T BB . Bt Al b S BRI 5K 2 A 7
BEHER N ERE A2, AT LISIE

2 =go+ gt (17)
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Again a change in P carries with it a change in every element of / in the same
proportion; the ratio //P is invariant with respect to the price level, as long
as the physical quantities in it are unchanged.

[FIRE, P HIRACHERESE T R EREH R L E AR, REL PR SeicE A4,
I/ P AT KPR AN 1

The accounting identity for national income remains an identity when each of
its components is divided by the same number, so that

24 [ [N B BEAS AL BSGET 73 B LA [R] A, [ RSN 1 23 THE S5 T AR 2 1E 45 2K,
JITEk

Y C+1
= == — = 1
V=3 2 c+z (18)

automatically holds for every price level.

XHEEANMI R KT B B RRAL o

In contrast to equation (18), writing equations (16) and (17) as we did in-
volves more than the formal operation of dividing the value magnitudes in the
corresponding equations (2) and (11) by the price index P.

3Since the constant A was first introduced as a magnitude expressed in money terms, consistency
requires that it be converted to real terms. The same is true of Gy and Gy, in (17).

YT A B NS MR AR E IR, — BRSSOk O SEb R . X (17)
1 Go Al Gy W2 anitt.
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It implies that the same real quantities will always satisfy the relationships
indicated, that is, that households and firms will continue to buy the same
physical quantities of all goods and services, whatever the price level, for any
given interest rate.

B R ME HH A SEBR O R SR R TR R R &R, RIS IR A AP ander, 0 AR 4
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Equation (18) would be true whether the others were accurate descriptions of
behavior or not.

el HoAth U5 RE 2 R IA 74T, 7R (18) AR IR

In the monetary sector we must make an assumption about the prevailing
expectation of the future course of the price level.

ESTTERTT,  FRATTLZH A 7K AR R 5 1085 3 T30 A8 L A 8¢

For simplicity in the present context we assume that everyone expects the
price level to remain where it is.

N LA R TR, BAVBEE N NI AT R EFEBLA KT

Whether the price level doubles or falls by half, we assume that people expect
it to remain at its new level indefinitely.

TR A KT B IE AL R, A TAR B R AT 0T R e R YT DR A8 KT

When this is true, it is reasonable to suppose that households and firms regard
the quantity of goods and services that a given cash balance will command in
the same light as any other real or physical quantity.

HIXARALIN A B HR S BE A ARV 45 7 I AR AT RE SCHC O e i A IR 95 0, RN
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The reasons for holding cash, including both routine payments and possible
unexpected outlays, will rise in money value in direct proportion to the price
level.

FAEMEH, (4 H KT BRI ESN S, H I MAMER SR KP RO
It

The cash that is necessary or desirable to hold for all contingencies for given
real income and wealth will rise in the same proportion as the price level.

X T8 78 R SEBRINFAIE &, A RORE BT R A ME LT A s A R B4, S50k
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This means that we can write
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This demand function is analogous to the new versions of the consumption
and investment functions, equations (16) and (17).

SR 3K PR BB T 2 AT ek B RAS, BIGRE (16) A1 (17).

As in those equations, if the price level is changed and if the real magnitudes
involved remain the same, equation (19) will continue to be satisfied; M de-
manded will rise in the same proportion as the price level when real income
and ¢ remain constant.

IEUAE AR LT R —FF, a0 R AP 203 B R SEBr R AR, 7 HE (19) #edk
BAFENN AL s SEBRIART @ DRIF AR, TR MR SO K AR R B BT

Concerning the supply of money, it is less easy to specify its behavior with
changes in the price level.

KEBEMtss, ZRARU BN AT R IAT AR AE S T

There are several possible ways the monetary authorities might respond to
changes in the price level, and

1 2 R b K T AL TR LR R BT, 36 FLeveeoe

there is little clear evidence on what they do. The simplest assumption, which
will serve adequately for now, is that the authorities hold constant the supply
curve of cash balances in nominal terms; that is, in effect they do not react in
any way to unsystematic changes in the price level.

FKFAAT (BemE) Ao, JUFEAWBHRIESE. H T2 7870 1 & i R scoe,
AR A X RA B A, Bt dd, SERr EAITA TR ACT AR R Gtk
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Stated differently, a given upward shift in the demand for cash will bring forth
the same responses from the monetary institutions and authorities whether
the shift is due to a rise in real income with prices constant or to a rise in the
price level with real income constant.

Bt g U, Toib A TS AR SRR BN, 3 BT S BRI ANAS AR IS A A 7K
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(Even if this is only approximately correct, the accuracy of our main analysis
will not be affected.) In this case we keep the supply equation

CEME I RO IR, JRATT T ZE M v e A 2 B0 ) EXMIFLL T, A
REA L 718

M = h(i) (14)
and divide both sides by P in order to have the same variable on the left as

in equation (19).

HRILEREL P, DMEATLBAS5IRE (19) MR E .

m = —h(i) (20)
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The equations representing the model of income determination are now the
following:

BUEARRN S AL R TR T

c=a+by
Z=go+ gt
YZCTE L (17),(18), (19), (20) (16)
m = L(i,y)
1.
m = ﬁh(z)

In place of the previous variables C, Y, I, i, and M, we now have the variables
¢, vy, 2z, 1, and m, respectively, and in addition, since P appears on the right-
hand side of (20), we have P as a separate variable. Thus we have six variables
and only five equations.

&AL R C Y, 1,0 M M, BATIEDHEZE ¢y, 2,0 M om, W, BT PH
PAE (20) A, FATE P AEA—AFMIAEE. KHRIMEAANEE, HREFLAD
Jit&.

Since the price level does not affect the equations of the expenditure sector,
which contain real variables and the interest rate only, this sector combines as
before into a single equation in the two variables, real income and the interest
rate.

WA AP AN SO BT TR 5 R GZER T & SERR AR AR, PRI ER T 15
PR —#E5 I A — KT SERRINFIR ZIX A A8 B 3 — T e

_a+go+ g

1-b (21)

The monetary sector, however, simplifies into one equation in three variables,
namely, real income, the interest rate, and the price level.

SR, BRI IR — S =R (RISERRION . RN KF) 7

1
(1) = L(i,y) (22)
. m
1 %h(l p%h(l) 11 e ?;712
my
L i7 Ys
L iv Y2
L iv n ms
mso
my e
O m 0] Y
Figure 24 Figure 25
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The monetary sector, under the present assumptions, is illustrated in Figure
24. The horizontal axis now measures real cash balances m, rather than nom-
inal cash balances.

FEAFRCS, BRI 24 Fros. BAHEEAT ESLhrI e RE m, A Z 4
AR

The demand function for real cash balances is the same as before, with a
different curve for each level of real income.

BRI RN R R e S CLRTAH ), A SEBRIN IR PXF N — 26 AN AT PR T 25

It is now necessary, however, to draw the supply function of money as a family
of curves, instead of only one curve. Each curve corresponds to a different
price level, as indicated, where P, > P,.

SR, IRAEA 0 B 0% i as s 50 il — 2 M 2, AN A — 25 M 2. 5% it Zoxt
AFEROAE K, R, Hd P> P

It can be seen that a rise in the price level from P, to P, has the same general
effect on the supply of real cash balances as would a shift to tighter monetary
policy at a constant price level.
ALVEW, BrisK-FI P ETHE] Py, X SERRILERAUE S B — BT, 5% K-FA
AR 3% [r) B 4 D% T B A SR AR TR

The shift to the left of (1/P)h(i), because of the rise in the price level, raises
the interest rate at which it intersects with each of the demand curves for real
cash balances.

H T &K B FE (1/P)h(i) MZEFESN, $ém T E SRR hRILE RETE K th £
SRR

Therefore, the curve representing equilibrium in the monetary sector, relating
the interest rate to real income, is shifted to the left.

Pk, ARSI 14 CRRIR 5 RPRINB R ERD I 27230

This is illustrated in Figure 25. For each price level, P, P, P;, there will be a
different monetary sector curve, m;mq, moms, and msms, respectively.
XAER 25 UL X TR KT Py, Py, Py, R0 50 — 2 AR B AR ) i 2k

mimi, Mame A mams.

The expenditure sector curve, representing equation (21), is a single curve ee
as before.

REETTRE (21) WISCHERTTHIZR, ARLART—FERE 25— i 2L eeo

The combination of the monetary and expenditure sectors no longer deter-
mines a single value each for the rate of interest and income.

DR TR TR S AR T T 45 5 AN B A SRR %1 € — > B — 1.
Depending on the price level any combination of the rate of interest and

income along the expenditure sector curve can be consistent with simultaneous
equilibrium in both sectors, and the price level is indeterminate.
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2.10 THE PRODUCTION-EMPLOYMENT SECTOR
- LRI

The model is indeterminate with the price level as a variable, because it is
incomplete.

DA RS AP AR B AR A E 1, BV E R AR TE U o

We get a complete enough model for addressing the major issues of national
income determination when we introduce the sector relating employment and
real wages to national income and product.

BIATTI KR ANSEBR T8 5 FE RSN R SR AR TN, AT R 7 —4
S DU U E BAL N P i = 22 i) et ) e AR

For the present, we assume that employment is related in a simple and direct
way to production, such that the two rise and fall together and such that
employment is always the same at any given level of production, and vice
versa.

HAT, FAVMRBONL 54 A R H R, W FTHERE, JF B4 E A
[ G SR N ASY < =) il P a) (V2

Recalling that income always equals production, we write

[l BN S T, RATSIE

y=f(N) (23)

where N represents total employment. The function f(NV) is a simplified ver-
sion of the production function; it is an aggregate of the corresponding func-
tions for individual firms.

Ho N AR S B f(N) R B RS e A Al AR B e B
Ao

We further assume that hiring by firms is competitive, so that each firm will
hire up to the point at which the real wage is equal to the marginal product
of labor

TATHE— ARV ANV I FE IS R Fa Va1, DR RE AN ARV AR 2 I B 3 SEBR T8t 45 157 5)
I B i

w = f'(N) (24)

where w is the real wage rate and where f'(N), the first derivative of the pro-
duction function, is labor’s marginal product in generalized units of product.

Hrpw £ IER, f(N) CEP R —Fr 80 LT 307 dh AR R 157 308
bR i o
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Finally, we assume that the supply of labor can be expressed as a simple
function of the real wage

wJr s BAMERBEDT B T4 AT AR O SR 5 10 fil 5 R 250

N = j(w) (25)

This means either that labor is supplied competitively or where it is not the
demand curve it faces shifts in such a way as to give a simple relation between
the real wage and the quantity of employment.
XEWHEATN R FEMRER), BEaEARE g A s mE oL T, BTl 87K
ith 278 2 U7 AL 52 bR L 5% 5 Wil H0s 2 (A A7AE ] B R 5K R

The three equations of the production and employment sector appear in Figure
26(a) and (b).
A PR RS T T =N J7 B R BAE I 26(a) F1 (D) 1.

In Figure 26(a) we have the supply and demand curves for labor. The supply
curve is drawn backward-bending,

fER 26(a) 1, FATE BN BLE MR ML HE4 i 2 gm m a2 i,

w j(w) y
f(N)
Yy
wy
J'(N)
@) Ny N O Ny N
(a) (b)
Figure 26

although it does not necessarily have this characteristic.

SR EA 5 HAT IR -

The demand curve, that is, the marginal-productivity curve, slopes downward
in the relevant parts of its range.

TRk, BIABREFS AL, 1 HAR Y B ) TR

Their intersection determines that real wage wy and that level of employment
Ny which correspond to equilibrium in the labor market, that is, to full em-
ployment.

BTN RPUE T XI55 3 i ¥t (BRI stk BISERR T8 wyp AEL K
Nyo

Carrying Ny into part (b) of Figure 26, we obtain from the production func-
tion f(N) the level of real income and production y; that corresponds to full

52



employment.
¥ Ny WKL 26 1 (b) #75, FATAEFRE f(N) 3RAF 105 BT 78 70wl b 9 52 i
}\;FDEEFZKSIZ Ygo

The solutions are final, because the three equations (23) to (25) contain only
three variables.

XL IR 2, BRI =ATE (23) 2 (25) RS =AAH.

The two equations (24) and (25) determine their two variables, including the
full-employment level of employment; this result, introduced into equation
(23), gives full-employment real income.

PIANTTRE (24) A (25) W€ 1 EATRIAN AR, BAE 780 HL B BLKF; R g R 5]
ANTTRE (23), gt 170wl SEPRIBN

Full-employment real income is a constant with respect to the variables in the
expenditure and monetary sectors and in particular with respect to the rate
of interest.

?E;;Eftiki%q&)\ﬁﬁ?iﬁ%Ill‘ﬁﬂ‘ﬁﬁ%lll‘] AR &, Rl AN THRmE, &1
e
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We introduce this result into the diagram representing those two sectors by
using a vertical line over full-employment real income, in Figure 27.

FATER 27 v, @ AEFT Bl LB BT — S T E 2, KA R 5 AKX
PSR T T R

The curves for the other sectors duplicate those in Figure 25.
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Figure 27

The model combining all three sectors is fully determinate, except in limiting
cases such as those mentioned in section 8; there is only one price level at which
the monetary and expenditure sectors can be in simultaneous equilibrium at
the full-employment level of real income.

B 75 8 WIRBIMMMBRIGOLAL, AETE =AM T AL B the i), RA— Mk
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When the relationships are shown in Figure 27, that price level is P;.

BRAMWE 27 Fosit, MK A Py
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At the lower price level P, the monetary sector curve m;m; intersects the
expenditure sector curve at the point A;, at which income is higher than the
full-employment level.

FEEURHIAE AT Py, BRRERTTHIZE mymy HSCHIERTTRARZE T 5 Ay, BERFUSON
[T R AN A7) S

This implies that the price level will rise; and since there is only one equilib-
rium level for real wages, money wages will rise in step with the price level.
XERAE M ACER T B TS T JE — AN KR, 4 LRGN A% K F]
i

[It can be seen in Figure 26(a) that when the prices of consumption and
investment goods and services rise, lower-...

(T2 26(a) FRTT LA HE, 2450 S FIHEVE 9 SR 25 (0 DA kAT, Ao

...ing real wages, the demand for labor will exceed its supply; this implies a
rise in money wages.] Equilibrium will prevail throughout the system when
the price level reaches P.

---- PR L, 578 ) Rk ALY, XEWRE L LLE k. A& K-Fis
Py I, FEAD RGO ik E A

At the higher price level P;, the monetary sector curve mgsmgs intersects the
expenditure sector curve at the point A;, at which income is lower than the
full-employment level and the interest rate is higher.

R IR PR, BT TR mamg 5T THIEAIAS T /0 As, BERFIRON
T A O AKF, FRE .

At this point aggregate demand is less than the aggregate supply of goods and
services. The price level will tend to fall, including money wages. Both will
continue to fall until equilibrium prevails at the price level P,.

ISR T SR/ TR S IR S5 I ks o A /K (CRIFEA LB HEaT T, W&
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In summary, the equations of the model of national income determination are
the following:

gi bRk, B RN e ALK TR A T

The expenditure sector:

SCHIFRTT .
c=a+by
z = go + g1i, (17), (18) (16)
y=c+z

The monetary sector:

PemEsId:
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m = L(i,y)

20 19
= Ly ® (19
The production-employment sector:
LRI
y=f(N)
w = f'(N),(24),(25) (23)
N = j(w)

Each of the sectors can be collapsed into a single equation in two, three, and
one variable(s), respectively.

T A & I — D EEW A =D — DR TR

The expenditure sector:

SCHIERTT
a—+ go+ gli
=" 21
- (21)
The monetary sector:
Uit
Shi) = Li.v) (22)
Hh() =Ly
The production-employment sector:
IoES N IR]
y=f(Ny) =us (26)

These three equations are the curves in Figure 27.

R=ATr R K 27 TR L.

2.11 ECONOMIC LINKS BETWEEN SECTORS
GG EZ97: P

Consider an apparent puzzle in the properties of the complete model.

2 8 S HE AR M Ji o — N B S5 ) K
We have noted that only real variables, and not the price level or the quantity

of real cash balances, appear in the equations of the expenditure sector and
of the production-employment sector.
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The price level and real cash balances appear as variables only in the monetary
sector equations.

P TR SE PR AR AR N A B AR ST s T T R

The price level, however, is made up of the prices of current goods and services
in the expenditure sector; a disequilibrium in the price level must be corrected
by changes in these prices.

SR, ANA 7K B S HH 3 1T o 22 iR ot P IR 55 IO A R B s AN A KT IR AN B 2 6 23
I L i AR R A IE

If the price level is not a variable in the expenditure sector, how can there be
a tendency toward equilibrium in the price level?

WEARM AT ARSI R, K EA SR a0 ?

More particularly, if a given combination of the interest rate and real income is
consistent with the expenditure sector regardless of the price level, a change in
the price level does not disturb the consistency of this combination; similarly,
if a given combination of the interest rate and real income that is inconsistent
with the expenditure sector remains inconsistent regardless of any change in
the price level.

S RARHE, W R Z A SEBRRN 45 58 25 TE R AN A% K W R AR 5 SR T T — 3,
ARSI AR A P — Bk FRE, SRR AL € H & 55
HESTIA 2, AT A3tk EURA—FL.

If the price level does not affect these relationships in the expenditure sector,
how can the expenditure sector affect the price level?

AR RIS S R T AR IR 28, ST BRI SR S mi A0 7K1 W 2

This puzzle disappears, however, when we note that each market in the ex-
penditure sector and the production-employment sector drives its price and
so affects the price level.
SR, A 108 23 380 St 30 D RH A 73 b 38 1) PR A A T 37 0 50K 5l FL A 6 AT 52 70 s
AP, XA RTE 2R T

At a rate of interest below its equilibrium value, every such market might
have unsatisfied demand, and every price would rise.

FEAR T HIEIBHE AR, BEANIZFE R T #8 AT REAT AR 2 755K, BRI 2 ik

When every price rises, however, every demand curve and supply curve shifts
upward, so that their intersection runs away from the price as fast as it rises,
unless the interest rate changes.

SR, RIS LK, AR5/ R b e Anikas ih &R o> ) EAE 5, RIERARR AR oz,
T IEATHIAE R BEAE kg bk i bRodz B4 4%

The interest rate does change, because the rise in the price level increases the
interest rate that balances supply with demand in the monetary sector.
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This reaction through the monetary sector cuts back the upward shift in the
demand curve for each good and service, so that its price closes the gap to
the intersection of the demand curve and supply curve.

$e LB G Ny =S A A S ol SRRy S N S A 1 M = 2) PR R A N
55 R b A AN i 458 s 2 TA) () ZE B

Thus the expenditure sector and the production-employment sector drive the
price level, through ordinary demand-supply relationships, even though a pro-
portionate change in every price leaves every excess demand where it was until
and unless the interest rate changes.

PRI, SCHH BB T DA AR P25l b 38 1) e a3 P (R 75 0 R AR B A% K, RIMERES A% 1
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The change in the interest rate comes from the monetary sector, in reaction
to the change in the price level.

AR AR B BT TET, XA AT AL OB

The transition to equilibrium involves a series of interactions among all three
sectors, if we choose to view it as a sequence analogous to that in the devel-
opment of the multiplier.

AN R IRA T s AL 9 RN T S BUR AR B P 1, I 4 TRy 3948 B8 B BT = A6
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With a price level that is initially too low, the monetary sector produces
an interest rate that is too low for equilibrium in the other sectors: desired
expenditures exceed available...

INRATIRA A AT KA, B ER T 27 A — AR T HAR A T TS AR U AR AR 1
S R T e

supplies and resources, whose prices therefore rise.

BRI, DA A% Bk

The price level rises, and the monetary sector now produces an interest rate
that is closer to the equilibrium one than before: the excess of desired expen-
ditures over supplies and resources is less than previously.

WA K- BBk, B8 Ml T AL ™ AR R Z2 LG DART SE B SR 28 . EE S i ik 45 A
DU AR I e B L DA R T

The price level continues to rise until it reaches the equilibrium level.

WK gk st BTk, ERE R HHK .

The appearance of paradox or puzzle comes from a difference between the
mathematical interpretation and the economic interpretation of the model.

T V8 B L) ) B T R ) B AR AN 22 5 A R M) ) 22 57

Mathematically, the expenditure sector and the production-employment sec-
tor determine the interest rate and have nothing to do with the price level,
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which does not appear as a variable in their equations.
FER b, SCHERTIAAE - JL B 1T 7RI, 5&K-FIER, Mg K-FAE A
B HIAEEAIN TS

Mathematically, the monetary sector has the interest rate given by the other
two sectors and, subject to this rate, determines the quantity of money and
the price level.

FEH b, BRMERT 1R AR IS8T 145 ORI 2, JRAE L3R JUE Bt MAE A A%
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Economically, however, the expenditure sector and the production-employment
sector help determine the prices of their goods and services.

SR, AEZRGE b, SCHERTIANA -k FR 1A BTk FL R it A IR 95 B 4 A

The model fails to reflect this economic aspect of these sectors because it
aggregates the markets for goods and services and disregards individual prices.
B A S WU BEE 0T T )X — &5 7, PUOYEIEE T e AR SS idy, 208 1 M
¥ o

In a parallel way, economically the monetary sector acts on the interest rate,
which is the price that equates supply and demand for cash balances as a part
of the economy’s portfolio.

Fllits, AELGE E, BRI I TR, RGN GF R A& — 0 Bl R
BT I

But just as the price level that the nonmonetary sectors set for goods and ser-
vices depends on the interest rate, so also the interest rate that the monetary
sector sets depends on the price level.

B, ARG mER T i b AR 55 BOE A A AT BUR T AR 4, BTMEeT ] seoE i)
AT i KT

The interest rate it “determines” is driven by the price level to the full-
employment rate, given by the other two sectors.

B CRIE” AR SN KTIEEN, TE  E AR PSR 48 2 K TS LA R

This interaction reconciles the mathematical and economic interpretations of
the model.
AR ELAE AT AR B R A 2 B AR

2.12 COMPARATIVE STATICS OF NATIONAL INCOME
E RSB EE#S R

The national income model assembled in the preceding sections, as it stands,
is probably the most enlightening and generally applicable representation of
the economy among the many that have come into use.

AT LI 40 1 RN, S L BVIR TS, AT BE R AR 2 R NAL T AR A e B R 1
ANt 3 1 P R 22 55 R
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It is important to acquire a good grasp of its characteristics and implications.

TR 7 4 2 4 HARFAE AN 35 SRR B

Not only does it have a very general usefulness in and of itself, but it provides
a good point of departure for the analysis of more complicated or specialized
questions than the model itself can answer.

EAMNAE T B R i g, 1 H o970 BUAS R S By e [ 5 1) B8 5 2% B0 Bl 4 )
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The model shows what happens to the equilibrium values of different variables
when some function shifts.

AR T A R AR N, AR R I E S R A AL

This use of it is comparative statics, so called because it involves the compar-
ison of different static positions of equilibrium.

P IR S UGS b, Z P LXAERRIE, 52 BN B S U A i S 3 or
Ho

Our analysis has used comparative statics throughout, and we shall consider
four more examples now, with the complete model.

FATH 734 B 4 2 AR A BB &S 0, BIUAE JRA TR 5 B A A 2% R DO 481 57

2.12.1 A SHIFT OF A FUNCTION IN THE EXPENDITURE SECTOR
S H BRI TR B A BT

Suppose that either the consumption function or the investment function shifts
upward, so that at any given rate of interest expenditure is higher than before.

AEBEIH B oA B B B e B EAZ ), (A AEAR T 20 3 MR SCH AR EL LA &

We have seen that this implies a shift to the right of the aggregate expenditure
function, as illustrated in Figure 28, from e;e; to eyes, where the shift equals
the product of the multiplier times the shift in the consumption or investment
function.
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Figure 28
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The result of this shift is that the new expenditure sector curve intersects the
monetary sector curve at A| instead of A, at a greater than full-employment
level of real income; thus the price level is below its equilibrium level.

XFPRE NI SE R, BRSO AR T 2 5 0 AT T AHAS T AL TANE Ay, T & T
3 WO LR K BRI A KA T S 7KF

As noted in the preceding section, the price level will rise, shifting the mon-
etary sector curve from m; to my, so that it intersects the expenditure sector
curve at the full-employment level of real income, at A,.

B E— g, KPR LT, AT TR my BB m,y, S SCHER
"] i AE 78 70 L SEBRIN KT Ay AEFRAE .

Now the interest rate and the price level are higher than before.

PUAER AN RS AP ER EE LR &

If the upward expenditure shift was in investment, consumption is the same as
before, as real income is unchanged (and we have assumed that consumption
depends only on income, not on the interest rate).

i) RSO RE S R AEAE SR BT B, ISR S LARTHIE, BN SERRRAAZR CH AR
TP ON, T AE R T A 20

Therefore, since saving equals investment both before and after the shift and
since saving is unchanged, investment is unchanged; the rise in the rate of
interest chokes investment back to its old level, fully offsetting the upward
shift in the investment function.

BRI, B TS ERNEEHETIRE, HEEAE, rUEmAZ: PP T
BB A [ LR A K, el TR BRI ) R ).

If the upward expenditure shift were in consumption, consumption will be
higher by the full amount of the shift measured at full-employment income;
investment will be reduced by this amount because of the rise in the rate of
interest.

an R B S AR S R AR B L, T SR IR T8 2 S0 ON T I A iR S
BT ETE, S8R A R

Because of the rise in the price level, equilibrium real cash balances will be
less than before.

B A% AT BT, S0 SEERBIL e AR A L LRG>

Real wages and employment are unaffected.
SR T B O ANZ 500

2.12.2 A CHANGE IN MONETARY POLICY
HTHBEN I

Suppose the monetary authority shifts to a tighter monetary policy, that is,
shifts h(i) to the left.
BB B T 24 Jmy e o) BE R 4 B MBUK, BRI 242380 h(i).
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We have seen that this implies a shift to the left of the monetary sector curve,
so that it intersects the expenditure sector curve at an income below the full-
employment level.
TATCEER, XBWELTME T Zm A5, M5 AAEL TR TR0
IR U N AL o

As in the preceding section this means that the price level is above the equi-
librium level.

I A prE, XERE KT T AT

The price level will tend to fall, shifting the monetary sector curve back to its
intersection with full-employment real income.

RS ACT R+ TR, R 5L st il 282 18] 55 78 73 ol SE PR N I AE 5

The supply curve of real cash balances intersects, at the same point as before,
the demand curve for real cash balances at full-employment real income.

SE PRI < R B 2 it 2k 55 78 20 oLk SEBRUSCN T B S5 o B <8 A 7 oK it 2o AH 2 1 5 AT
FHIAV Y 5

The result is that real cash balances, real income, the interest rate, and all
other variables except the price level will be the same in new equilibrium as
in the old one.

ZERIE, EERIE R SR R L BRITRS KT LU P oA AR &, A2
R 5 IR ¥ A oA ]

The price level will fall by the proportion by which the money supply was
reduced (in nominal terms) at the equilibrium rate of interest.

INHE AR L T i fikes (4 D FEXB A N s b I L] R B

2.12.3 A SHIFT IN THE LIQUIDITY PREFERENCE FUNCTION
AN IR AT iR 2 B 5

Suppose that the public reduces the real cash balances it desires to hold, other
things equal, either by a change in tastes or by improvements in the means of
making payments.

BV ARAE HAD SR A AR RGO T, BT Wi O B S T B ek, b 1 HA B
A TR S B I 46 AR B

We have seen that this implies a shift to the right of the monetary sector
curve.

ETCaFmS, KEWER ML A0,

Thus the price level is below its new equilibrium level.

PRI A KPR T FEBT B i 7K
The price level will rise, shifting the supply curve of real cash balances to the

left and shifting the monetary sector curve back to its old intersection with
the expenditure sector curve.
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The shifts in the monetary sector are illustrated in Figure 29. Only the
demand curve for real cash balances at full-employment real income is shown.
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This curve shifts from L;(i,ys) to Ls(i,yf). (The effect of the shift on the
monetary sector curve is discussed and illustrated in section 7.)

RSFHIEE Ly (i, yp) BENBN Lo(i,yp). CGZAZNRGLMETTHEZEIREMLESS 7 25 hdtAT
TEHEFIP O

The consequent rise in the price level shifts (1/P)h(i) to (1/P)h(i), although
h(i) itself has not shifted.
B2 MR A KT BT (1) Po)R(i) %803 (1) Po)h(i), RE h(i) AR IFRBED.

Overall equilibrium will occur at the old rate of interest, so that the nominal
supply of money is the same as before, at M;.

AR R AEAE IR, Bltd XMt 5 URTHEE, 8 M.

Real cash balances fall from M;/P; to M;/P,, by the same proportion as the
shift to the left of the demand curve (at full-employment real income) for real
cash balances; the price level rises by the inverse proportion.

SEPRBLERBMN My /P, FFEE] M, /Py, TEELHIS GEmmiikSEBrN T ) SEBRIL
BRI K MR A AL B LL AR R A% KP4 s b BT

2.12.4 A SHIFT IN THE PRODUCTION FUNCTION
&R AR

Suppose that the production function shifts upward, so that the same employ-
ment produces more.

BB E = s A EA2 ), AR AR R A 7D,

Suppose also that the investment schedule is unaffected, so that the expendi-
ture sector curve remains unchanged.

Rl B BT T RIR AN, PR SCH 1T il 2 PR A5 AN 3R
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This shift is illustrated in Figure 30, showing the production function; f;(N)
has shifted upward to the new position f5(V).

X 30 fow, Won TAEREG A(N) W ERSIBHE f(N).

Full-employment real income is increased by the amount of the upward shift
of the production function at Ny, from y; to y,, plus a possible adjustment for
a change in the full-employment value of N;.
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The interaction of this change in the production-employment sector with the
other sectors appears in Figure 31.

XA PR T AR A S A S TR AR A 31 B

The shift to the right of full-employment real income moves it away from the
intersection of the curves for the monetary sector and the expenditure sector.

T RO PRI TR AT B, A ez B B T 38 T TR S 3 T il 2R ) 58 i

Then the price level is above its equilibrium level; it must fall.

BRI A A8 AT e KT BT s

The resultant fall in the price...

B TR R T e e

...level shifts the monetary sector curve to the right, from m; to m,, so that it
intersects the expenditure sector curve at A,, at which real income has risen
to its new full-employment level y, and the rate of interest has fallen from 1,
to ig.

------ ARG T AR IR A2, A my B my, (LGSO TIZAH2C T A,y
S BN B BT R R T8 7 MK yo, FIZEM 4 NEEE] 450

The following changes have resulted: the rate of interest and the price level are
lower; real consumption, real investment, real income, and real cash balances
are all higher.
SERRATUUT A RN R AT B S2PRif 2. SePrf Bt SEhrit NAISERR I
BRI

These four examples cover the main shifts that the model can be used to
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analyze.

RXPYABF 5 1 IR AT T A R A E)

We have considered two shifts in the monetary sector and one shift each in
the expenditure and the production-employment sectors.

PATHRE 7O AR TR A 5l DL ER T IR AE -l 8 1125 — kA2 30

These illustrate certain general properties of the model, within that range in
which none of the limiting cases of section 8 applies.

XYL 7RIS 8 T IR R 5 DL AN HY G Bl A 1 5 8 — R ot

Since the production-employment sector is self-contained, with the number of
variables in it equal to the number of equations, the equilibrium values of the
variables in this sector are independent of shifts in the other sectors.
BB E TR B ER, R EfaEss T rEsE, FizirZeEmy
MRS T AR T2 5 .

Similarly, since only three variables besides real income appear in the ex-
penditure sector, namely real consumption, real investment, and the rate of
interest, there is a total of six variables in the two sectors combined, equal to
the number of equations in both combined.

A+, m?&iﬁWA%,iﬁ%ﬂ UHBL=A A, RISERRE 2. SEPRR SRR %,
BRI ER T ST A N AR, SFET PN ERT TS T IR E0E .

Hence the equilibrium values of these three additional variables are indepen-
dent of shifts in the monetary sector.

Bk, X =AM R R AL T S s T Eh .

The monetary sector, by contrast, has too many variables to determine any-
thing except when it is combined with the whole model; hence the equilibrium
values of real cash balances and the price level will be affected by shifts in all
three sectors.

FEZ N, TRmEBI A RZ AR, BRIESEMNGESS, SMNTEREEFRE: B
b, SERRIL B RV RS KPS BT 52 2 FTH =BT IR ) 152 o

These characteristics of the model depend on some key assumptions. For ex-
ample, that the equilibrium values of all the variables appearing in the two
nonmonetary sectors should be independent of all shifts occurring in the mon-
etary sector depends critically on the assumption that each of the equations
in those two sectors is independent of the price level of all goods and services.
B IX SORFAE A e T — Lo G RR . ltn, PSR e ] o o 3L P A A R ) 34 i
RS F B RS TR AR A, X R T PSR RS T R AL T
FITA B i AR 55 O A 7K P X — R

Some of these key assumptions, and the effects they have on the properties of
the national income model, are the subject of the next chapter.

Horp SR EAL,  DAREATT [ B AR B VR S S, 2 R — E A
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APPENDIX
MATHEMATICAL APPENDIX TO CHAPTER 2

The national income model developed in this chapter, in its consolidated sector
form, consists of the three equations

AFEIF R B RN, UHAIFFERIIEI, B =T R4k

a + go + glz
=T @)
M)~ 6w (22)
y= f(Ny) =ys (26)

Substituting y; into the first equation (21) yields the equilibrium value of the
rate of interest is; substituting both into (22) yields the equilibrium price level
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Pf:
¥y MANBE—ADTTRE (21) BEFIRBIEAE i FEAN (22) B2 MK
Py

h(if)

p— )
T Llis, yp)

For comparative statics of changes in the expenditure and monetary sectors,
we take differentials after first noting that for all such changes we have from
(26)

XF TS AR TR T T ARG B BB S 0 A, JRATTHE B el B 2% T I 22 (b A I
(26) B PR ARG, AT

oy =20

because y; is a constant. For a change in the constant term in the consumption
function da # 0, we have from (21)

Ny REH L X T 92 B U RO AR AL da # 0, AT (21)

0— da + g101
)
which gives
X
—g101 = da

As a result, investment falls by exactly the amount of the upward shift in
consumption, through the interest-rate effect

ZERA, WM, BT R E IR T R SRR
0z = g101 = —da

The rise in the interest rate is just enough to give that result. For the monetary
sector, we write

IS ETHE T 2 D Ak — S5 5. R T IR, A5

h(i) = PL(i,y)

from which we have

MR EATA

h'6i = LOP + PL;di
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This gives

IXZE
n' — PL;
P = — i
or
oy

§P Wi~ PLidi Wi — PLoi
P PL 0
SMS — 6 MP

M

(A-1)

where M is the original quantity of cash, §M*° = h'di, and SMP = PL;éi.
Hrp M RIFGIEEE, M5 = néi, SMP = PL;di.

In (A-1) we have in the numerator the excess supply of cash balances induced
by the change in the interest rate.

TE (A1) 1, 23 TR R AL BRI T 4 A AR AT

For example, if the interest rate rises, the quantity of cash supplied increases
by the amount h'di while the quantity demanded decreases by the amount
PL;ou.

Biltn, anRAER B, e EE RN pei, MiFKRERD PLS.

With the minus sign the quantity in the numerator sums their absolute val-
ues and measures the discrepancy between supply and demand at the higher
interest rate and the old price level.

WA T 0 PR ENIERHEAIN, B8 7 ARG RS ACH T 3 Z R 2

j‘l‘o

The price level must rise just enough to eliminate this discrepancy in real
terms, that is, by the proportion it bears to the original money stock.

G AT 20 E T 21 8 PAAE SRR EVE BRI R 22 5, BIZ 5 IR aG 0 A R A Ll .

Therefore, if the rise in the equilibrium interest rate creates an excess supply
of money equal to 1 percent of the original money stock, the price level must
rise 1 percent to restore equilibrium.

I, A RIGETAIR N TR T T RIS A & 1% BT Mg, T
BT 1% AR R 1 .

(The above results are identical throughout for a change in the constant gy in
the investment function.)

CRFFHEE B MR g0 BOZBAL,  E RS I E 4R

The result in equation (A-1) partly anticipates those we get for shifts in the
monetary sector.
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Jite (A-1) S KA s 1 HATAE L M AT 128 PR BRI 45 R .

For such shifts, all the parameters in the expenditure sector remain un-
changed, so that i = 0.
X HERE, SCHETTR A 28R AL, B 6 = 0.

For a shift in the supply curve dh # 0, we have
xFTtgs 2 tssh on £ 0, JATH
O0h = L6P

and

F

5P Sh  0h oM

P PL h M

(A-2)

The price level rises (falls) by the same proportion as the money supply in-
creases (decreases), at the equilibrium interest rate.

FERIG AT, rkg/KF Bt CRFE) mtedl 5o matsatim GedD g GlFaE .

For a shift in the demand curve /L # 0 we have

SRR sh 6L £ 0, FATA

0=LOP+ PJL
and
il
oP  —0L
L (A-3)

The price level falls (rises) by the same proportion as the demand for money
increases (decreases), at the equilibrium interest rate.

TEMEERIZT, &K TR CEFD BItEl 55 m kg Gl BEegAHIE .
The result (A-2) is that given by the quantity theory of money. Results (A-1)
and (A-3) parallel (A-2).

ZER(A-2) R\ MBEILA M. 4E (A1) Al (A-3) 5 (A-2) “FAT,

Finally consider a change in full-employment real income because of changed
technology or factor inputs

B )5 5 R8T HOR BB BN AL T B 78 73 Ik SEFRIN 1) 22 4L

5yf>0
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Then from (21) we have
WM (21) TATH

oy = l_b—k:gl&
and
M
01 = (5_y <0 Dbecause g; <0
kg1

From (22) we have
M(22) BAITA
h'éi = LOP + P(L;0i + L,dy)

and

il

6P _ W= PLi; Ly
P n YT

(A-4)

The terms that multiply ¢i in (A-4) are all positive, while Ji is negative; the
terms that multiply Jy, taken separately, are all positive, as is Jy, and they
have a minus sign.

1E (A-4) bl 60 KIS LR, 10 00 ;3 LL oy MBLEAME #GEIER, oy
selbly, JEHENTm A M.

Thus both parts of §P are negative, so the price level necessarily falls when
full-employment real income rises.

It 0P HIP AR #Z S, BT LA 78 70 sl SEBR N TR, RS KT A 28 R B

The terms in di in (A-4) are the same as the expression that led to (A-1) and
have the same interpretation.

£ (A-4) T i IS FE (A-1) MERIEAAE, I HBAG I AR

0P now has the additional term in ¢y, which is the additional proportion
demanded of cash balances due to the increase in full-employment real income.
OP BUEAR 1 RkT oy WIBANIR, X2 1T 78 70 Wil SE BR U N 38 0 1 5 B0 B e R A
KETESH L -

Thus the proportionate fall in the price level is the proportion of excess de-
mand for cash due to (1) the reduced supply due to the fall in the interest
rate, (2) the increased demand due to this same fall, and (3) the increased
demand due to the rise in income.

R, A KT (RS EE A5 Bt vh 3 DA R DR il R B e A e SR A bl (1) el 14

69



FFHSBI AR, (2) BT R R ISR T RN, DL (3) t P dn
ST R

70



3 ADVANCED ANALYSIS OF NATIONAL INCOME
ERBARSR T

3.1 INTRODUCTORY REMARKS

515
Although Chapter 2 introduced national income analysis, it gave scant treat-
ment to several important questions, some of primarily academic interest and
some of practical interest.
BARFE BN A T E RSN, BERIA B A A BAR S, Hirp— e 3 B
ARG, 57— L) SEFR DGR

We shall now take up the more significant of these.

FATHAERE 1 18 H rp B i ) ] 7L

Some of these questions involve special or limited cases of the model in Chap-
ter 2; others involve modification of the assumptions used there.

b — i) JE J 58 — E AR Y R R BT IR A s 53— L8 RO IR R A P A BB 1 2
.

3.2 INCONSISTENT EQUATIONS
~—HTEiE

Several authors debated in the 1930s and 1940s whether the equations of the
national income model have a full-employment solution, that is, are consistent
with each other.

JURLAEFAE 20 40 30 FEARAT 40 AEART L [ RN R 7 22 154 78 70 sl fig,  BY
T3

This question must be resolved by experience, not by reasoning from basic
principles.

XA i R 2B I L B KA R, T A T T M A Ji DU B A A R

Equality between the number of equations and the number of unknowns is
not enough to guarantee a single set of values, one for each unknown, that
will simultaneously satisfy all the equations.

Ji R R AR A A R URIER —4UE (AR ) BERIN 2
Jit&.

(Consistency is still less certain if we insert an additional equation in the same
variables.)

CHnREAHEN DR THFZRERBONTRE, — S EATE T )

Three significant instances appear in Keynes’s General Theory.

AURUTRY GEY L = AN E AT

(1) Wages might be set too high to be consistent with full employment, where
full employment means that every qualified worker willing to work at the going
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wage is able to find a job.
(1) LEARER KR, UETS5R0HEA—E, KRR EwRE S NEEE
PUT LB T TAFR & T A REFR B TAE.

The wage might be higher because of noncompetitive conditions in the production-
employment sector; if so, employment would be lower than it would be under
perfect competition in this sector.

A ER T TR SE S 06, TR R S W R XA, A0S THXAR T 58
TS T IR

If money wages are fixed, we must write for the labor supply function

IR A LB E R, BATL IR 57 3 Ffaa S

W =W, (27)

a constant, in place of the previous function

—AVERL A AT R AR

N = j(w) (25)

With this substitution, the model’s solution has different properties in some
respects from those mentioned at the end of Chapter 2.

IR e, AR RS T T R S A R R AR B R BN R R

It will be inconsistent with equation (25); a model containing both equations
at once will be inconsistent.

A EITRE (25) R UL A /7 R R — .

This situation is illustrated in Figure 32.

XFE B UE 32 Frs.

Suppose that the labor force that would be available at different real wages is
still given by the function j(w); but because of the setting of the money wage
at Wy, none is available at any lower money wage.

RBAEA [ SE B T8 Al 57 30 AR ek 2 j(w) Za s Ei T4 LT8R EfE
Wo, TEARMIFEARMI A T N A 530 1T H .
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Figure 32

The supply of labor at each price level P is given by a horizontal line at the
height W,/ P extending from the vertical axis out to the amount of employment
given by j(w) for that real wage.
TEREMIT K PRI S e i — 2R N Wo /P HIZK-FERZa Y, ANl A 1o 3]
ZSERR LB T H j(w) 4 HHhLE .

Thus we have a family of labor-supply curves in this figure, one for each price
level.

Rk, AR A7z i de, M5

If the price level is at the low value P;, at which real wages are relatively
high, the labor supply is the horizontal line at W,/P;, up to a maximum labor
supply offered at N; but only N; of labor will be demanded by business firms.
WERA R AR TARMA Py, BRI SERR THAN RS, 57 itss 2001 Wo/ Py HIKF
2, HF Ny REEREmATE s, Hel RAFHE N K555,

At the relatively higher price level P, the labor supply up to a maximum of
N; is given by the horizontal line at W,/ P,; here the demand for labor is N.
FEAXT AL RS KT Py N, EEIRKME Ny 558 IRE AL T Wo /Py K24
s XEAIZTEITFHERZE Nao

For each of these amounts of labor demanded there will be a different total
production and income, given by the production function.

TR THHATERE, MAARBSAE TN, BERE .

] ma

0] n Y2 Yy Yy
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Figure 33

With a fixed money wage, we get a sequence of values of equilibrium real
income, one for each price level, just as there is a family of monetary sector
curves, one for each price level.

e SC LB E GO T, FATF 3] — R ESEFRINE, B KE—A, Big
A HIDARITHIZ, BRI — 2% — 1.

This is illustrated in Figure 33.
XTER 33 Hiii .

At the low price level P, the real income y; given by the production-employment
sector is lower than the intersection of the monetary sector curve m; with the
expenditure sector curve ee at A;.

TEARM MK Py, 2Bk B 145 B S BRiON gy IR T 2R MBI T my 532
BRI THIZE ee 72 Ay AERIZE KL

The price level will tend to rise.

sKFRET L.

A rise in the price level to P, increases the real income given by the production-
employment sector to y, and shifts the monetary sector curve to the left to
mo.

IS AT T2 Py K A2 70l &8 1145 H A SE BRSNS N R gy, JFRE BT 88 T] il 25 1)
E*Ziﬂiu m2 o

Their new intersection at A, is consistent with...

EANIE Ay AR i e 5L

...equilibrium all around. Real income is below the full-employment level as
previously defined, and employment at N, is less than the maximum willing
supply of labor Nj.

~~~~~ ST R o SEERIRAAR T 2B E LRI 78 k-1, H Ny ARl T i K
EIRME T B s NS

A way to restore equilibrium at full employment, on the function j(w), is to
increase the supply of money enough to lower W,/P to ws, by driving up the
price level.

FERREL j(w) RS 700 Wl 8 i) —Fh vk 2, s s K, 582 a8 iz
HEes LK Wo /P FRAKE] wys

This step removes the inconsistency in the model that has both the fixed
money wage and the previously defined labor supply function, by making
Wy/P pass through the intersection of j(w) and f'(N).

X BRI AE Wo/P 183 j(w) A f(N) BIAS R, THER T REA 4 LB E XA SE T
5E S T7 80 Bt eR B AR R e A — 2k

Employment rises to Ny, and production rises to full-employment real income
Yg-

74



Holk ETEEN Ny, A ETRRITE S LSRN g

However, increasing the money supply will fail to restore full employment if
we assume a fixed real wage, rather than a fixed money wage, at too high a
level for full employment.

SR, T R RA BB ] 52 A2 SE B T BRI AN 44 SCTHE, HKPREF 78 70 sl ok i K
ARG BE A4 R TR R 78 70 Jilk .

This assumption better represents any monopoly power exercised by unions;
their ability to extract high real wages is not affected by changes in the price
level.

X RBCE AP AR T AT AR 2B T s ARATISRI = S B LR I RE I AN 2 4%
IKFAZ AN R 50

That the union has the right to reopen wage negotiations at any time—re-
gardless of what the agreement may say—implies that the union can maintain
the initial real wage regardless of monetary policy.

LA BAEAT AR I fige 8T B L3 A —— A E I UE A W —— X W T Al LA
B R ERF W AR SE PR T8 .

Frequent cost-of-living adjustments, if specified in the wage agreement, also
have the same effect.

ANSRAE T B U HE 7R A TG A B, o A R R

There is only one level of production consistent with equilibrium in the production-
employment sector—that determined by the high fixed real wage and the cor-
responding low employment.

E A PR T, A — A KT By — B D ol 7 S T RO A
O R E KK

An easy money policy in this case will simply raise the price level without
changing production and employment.

FERXFFOL T, RIS MBER R R &N ACE, A& SRR Al

From a practical point of view an intermediate case may also be important,
in which unions periodically exercise monopoly power in arriving at a wage
agreement that in part has the character of a long-term contract.

MSER A ERTE, RSSO T RRR S, B T ik loE A K -G R Mo ) L 5% 1
WO Jo S AT (5 2B I /)

Such an agreement may specify a money wage that implies low employment
at the prices then prevailing.

ORI ST R SR — 4 ST, KRR 7E MBI BUAT i .

An easy money policy will then increase employment during the term of the
wage agreement, if the agreement is not revised before it expires.

AR PP AE B TORGAZ L, TERR 15 T BCRRAE LB B SO 1) 1 sk

When a new agreement is negotiated, real wages and employment will again
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presumably go back to the levels implied by the unions’ monopoly power.

PRANTE BH ISR, SEBR BRI RN 2 5 Rl 21 T2 2R W R TR R KK

Indeed, the union may choose to set an even higher real wage, nonoptimal for
its members because it causes too much unemployment, if they expect it to
be undone partly by subsequent inflation.

Fsg b, WER TR WUIRE S BB SR 2 5 RS2 PR 88, AT e s B BoE — 1
ERE SRR TR (XGRS IERTL, RN ERSBLZ k).

In such a situation we can say that the rate of inflation will be determined
by monetary policy, while the average level of employment and the movement
around this average will be determined by the length of term of the wage
agreement and by the extent to which the unions anticipate further inflation
in their wage settlements.

FEIXRPE LT, BATAT LLUEE BT B2 208 1 B MEBUROE, 1P Bk K7 b B S8
PAIAE 0005 BN T WS A PR A B DA R T2 7 1R 5 AR Hp T i — 2 e i ) A R
5E o

In summary, if the monetary authority rests content in letting employment
stay at the low level implied by the initial exercise of the supposed monopoly
power of the unions, there will be no continuing inflation.

B2, ARG T 2 Ry 2 Tl sl As B AE T e e WIAT (8 i B 22 W )& P TR AR OK T
E, BIASEHREMIETZIK.

If in contrast the authorities try to increase employment through an infla-
tionary policy, they will partially succeed until such time as unions begin to
anticipate further inflation in their wage settlements.

FHBC R = J ik P T T 38 B AR SRR B sl AR T BUS E6 7r Bes, B30T
GRAE TR S5 S U — P B K Oy Ak .

When they do, the situation will be one of inflation and low employment,
unless the inflation outstrips the unions’ expectations by proceeding at an
ever-increasing rate.

— HRARRENL, R AR BB B IR S AR A, BRARE BT EZK DAAS W b ) 15
JEBEAT, AT T B HU.

(2) A second possibility of inconsistency arises in connection with a limiting
case discussed in section 8 of Chapter 2, in which the demand curves for real
cash balances, or the supply curve, imply a horizontal monetary sector curve
over the relevant range at too high a rate of interest.

(2) FEFA—EW A REIEH A S 2 2 |5 8 Wi IR MR GG SR, B sLhs
L AR i R e B 4 i 2R TR A B T 0 1) A AR OV TR A /KPR, A2

o
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This type of monetary sector curve results either if the monetary authority
pegs the rate of interest or if the demand curves for real cash balances are all
horizontal over a certain range.

ANRDE T RT3, B SERR I G AR 75 oK 26 AE — E Va2 AKF I, e
PRI T () B T T R
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The monetary sector curve also may merely be nearly horizontal and still be
inconsistent with equilibrium as would happen, for example, if the demand
curves remain asymptotically above an interest rate too high for equilibrium.
B AR b 2 AT REANAN R IR, ABAT R S35 A —30, B, W R SR h i
HPRIFAE — A0 TR K S AR 2 b, e KA FME .

If so, and if the minimum rate of interest set by the monetary sector curve
is higher than the rate at which the expenditure sector curve reaches full-
employment real income, there will be no price level at which the three curves
can intersect in the same point.

RSEIXRE, T DT AR il 2B H S (A s T S H AT il ik 1) 78 73l M S i
NI IRE, B2 AL — S Re Al = 2% I 2 A A8 T A — R A 7K

Such a situation is illustrated in Figure 34.

XFESL I 34 Frm.

yr

@) Yy
Figure 34

If the rigidity in the monetary sector is due to the pegging of the interest rate
by the monetary authority, there is no rising section of the monetary curve; if
it is due to the shape of the demand curves for real cash balances, the rising
section of the monetary sector curve will shift to the right as indicated, as the
price level falls, without affecting the inconsistency of the system.

RS AT TR A2 B 1 0% T 2 R AT A & B, I8 B8 T M et i B LI 70
AN SR BT SERR I AR AR K Ze B RGE B, BEA A% K TR, B mEs ] s 4 i
TR TR AR S, AR R GRS — B

No matter how far the price level falls, the monetary sector curve will intersect
the expenditure sector curve at the point A, at a lower real income than the
full-employment level.

TR AT TREZ A, GEMEITHZHCRAE A S SOH AT ZAR A, BER i SEBR
O i S R | 7 G

(3) The third possibility of inconsistency is that the expenditure sector curve
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never reaches the full-employment level of real income at any positive rate of
interest.

(3) H=FA—F AT REMEAS, ST it 2o AEAT A IR R 27 & 0 R0 31 78 43 wf b 1) S5
BRI TKF-

Although this curve slopes down, this slope does not assure that the expen-
diture sector’s equilibrium real income will rise to the full-employment level
at any positive interest rate.

HARIZ SR M A1) AR, EX A A2 T AN B ORUE ST HH B 1] R B4 887 S PRUSON S AE AT ] IE )
S N S 8 1 v 47 G

This situation is illustrated in Figure 35.

X G LI 35 Fias o
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Figure 35

The expenditure sector curve intersects the horizontal axis at y;, a real income
below the full-employment level.

SCHIFRTTHI 2 SRCRARAC T gy IR — MR T 780 WK T B SEBR RN

Even if the monetary sector curve converges on the horizontal axis as the price
level falls, it stays above the axis.

BB o8 1] il 2R B IR AT R BRI S Sk T, et ORI e R 2 .

Its intersection with the expenditure sector curve will therefore always be to
the left of full-employment real income.

PRIt &5 S AT R A R AR 2 1 78 23 st S BRSO B ZE

A failure of the expenditure sector curve to reach full-employment real income
at any positive rate of interest would be due to poor investment prospects.
SCHEBTT il 2 AE AT AR I 23R R TSRS 278 70 O S BRION R A B TR R 10 4% 51 AT
==K

2o

At the equilibrium in the expenditure sector for each interest rate, income is
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just enough to make desired saving equal investment.

FERFAAIR T RIS A IR, WG 2 DA R 78 5 T 450t

The failure of this sector ever to reach full-employment real income means
that investment at any positive interest rate is less than what saving would
be at full-employment real income.

SR KR Tk B 78 73 AL SEBRISON SR LEATART IEA] 28N B4R B2 /N T 78 20 ol
SEERION T HIGEE

Examples 2 and 3, just given, differ from each other with respect to the
minimum rate of interest.

WIA25 H B 2 A 3 £ SR A 507 T ELANAH ]

In both cases this minimum is too high to permit the attainment of overall
equilibrium.

FERXAIEOL T, XA RAMEAAR R, Jeikse I A AT .

They are distinct in principle, however, because each of them raises a different
set of issues.

oI, EAEEN ERAFEN, PR GUR T A R ]

Both these cases represent potential inconsistencies in the national income
model as set out in Chapter 2.

X ARG DLEACER 15 2 B AP R A [ RS NAR R R R A ) A — B

Example 1, in contrast, is an inconsistency introduced by the insertion of
another equation in addition to the ones already there.

MEZT, #11 RETENATREZAIMEN T 75— DI sl N —Eik.

3.3 REAL CASH BALANCES AND CONSUMPTION
KR ERFSHE

Consider now how the model changes if the quantity of real cash balances is
a variable in the consumption function.

BLAE 5 8 R SE B I < A ) B R W B e B 1 — AR, B e i A2

The effect of cash balances on consumption is known as the Pigou effect, or
the real balance effect.

B4 AU 9% RS M ARV JEE v MO8, BRSKE PR AR BN

It asserts that a nonrecurrent change in real cash balances held by the private
sector of the economy, such as that caused by a change in the price level, will
induce a change in consumption.

EWrE, @R E RN A LRIl RIR AR R (Bl b s K22 5l
ELHIAAL) K 51 9 AR AL .

It does not depend on expectations of further change in the price level.

EAMI T XS KT — DA B F
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If the quantity of real cash balances is a variable in the consumption function,
as, for example, in the form

U R SERR I 4 AR A B R O R P R — AR, B, B
c=a+ by +bym (1)
where b, is a positive constant, the equation of the expenditure sector becomes

Horp by AN IEHEEL ST REAE A

_a+go+ g1t +bam
B 1—b

(28)

With this new variable in the expenditure sector, its three equations contain
five variables; these three equations simplify into (28), which has three vari-
ables, rather than two.

B SCHER TR RS R RIIAN, HEATTRAS IAERE: X=ATERMA Y (28),
EHEAERE, AR

It can no longer be represented by a single curve but must be represented by
a family of curves, one for each price level.

EAERE P TR, A — RIS, R MR B — M R KT

This is illustrated in Figure 36, which has a family of curves for the expenditure
sector, one for each price level, as does the monetary sector.

XA 36 P, HAPSCHERTIA ORI, RO 2%, TrmE TR .

0 ¥ Figure 36
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If the price level is P, the monetary and expenditure sector curves intersect
at (', at a higher than full-employment real income, and the price level will
tend to rise.

IR RIS Py, RIS ER TR RARAS T C /L, Ab T T30 ok i s2 bl A
K, prkgK-FR & T Bt QF: ESCEIP ORI 5 B P AR G AT REA N, IR AL EE
PR TSR, HE 36 1 C fiBHEALT AR B 28, JFEICHIALTA =R
B R IRAAR OB O, 8 Py oS RAG™ H s R R AR I, B e A AR 11 2
Kok OHESL. ARIEEDR, B mXTREAR™H, & P T, MZ&ABE A JFCHIRLL
TR A B A AN, EEED

As this rise reduces real cash balances, consumption will fall, and the expen-
diture sector curve shifts downward to the left.

BEE XA BT 7SRRIl R, T R R R, SOV AR A R 5l

Equilibrium is reached at a price level P; at which the corresponding monetary
and expenditure sector curves intersect at the point A, at full-employment real
income.

SRR B Py IS, SR AR R B MRS T IS A 1L AT 7
I3 O SEFRIA K

Putting real cash balances in the consumption function changes one of the
previous main properties of the system.

K BRIl RBUBN 9 R T RS LRT N B E R e —

Under the old assumptions, the equilibrium values of the variables in the
nonmonetary sectors of the economy were independent of all shifts in the
monetary sector.

FEIHRIEBCR, 25 ARG Bl AL & A (ML T 5 s T R i 2250 .

This is no longer true.

XA T

For example, suppose an initial equilibrium at the point B, with price level
P, has been disturbed by a shift in the demand function for cash balances
toward smaller real cash balances, shifting the monetary sector curve for P;
to the position m; shown in Figure 36.

B, BRAE B s (A& ZKToN Py BIATAR Y M i I <6 AR 0T oK R K] B8 /N 1) s PRl
SRBIR S FIEL, K Py X B AT i & A2 s 2Kl 36 By my A E .

The resulting new equilibrium, at the point A with price level P;, involves
a lower interest rate than before and a changed mix of consumption and
investment.

Hﬂﬁt?iﬁzﬂﬁgg.A m UKDy Py BB, B8 S HE DLRT SBEAR A 22 BL A 2 A%
RAHEHISE.

The equilibrium values of the nonmonetary variables are no longer indepen-
dent of events in the monetary sector.

AR BT AL B (R I BT AN FE AL T B e T R A
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In this model, a shift in monetary policy has no effect on any variable in
the system except the price level, as before, because the change in monetary
policy does not affect the equilibrium value of real cash balances.

FERXAA o, GRMBUR AR T8 KFoh, X RGE T FUET AR E AR A W, 1k
ULART— R, PRD9 6% 1T BB B TSR AN ) S o 300 < A 0 25 1 11

(Government bonds, deflated by the price level, might plausibly also appear
in the consumption function; in that case even a change in monetary policy
will affect the equilibrium values of the rate of interest and other variables.
See Chapter 9.)

(AR IKFF 8 B BUR i 25t 7T e tH IRV e ek s AERXRRE AL, RIS 2 L
TR AUt £ S MR R R0 A AR B ) S B . LSS 9 &)

The real balance effect offers a possible route to overall equilibrium in a system
in which the expenditure sector curve at first falls short of the full-employment
level of real income even at a zero rate of interest.
SEERRBUBLNIZFE— D RGUHR M | — B AT AT Re A fEiZR g, B
FEFRZT, ST i 2R e ik A B 7875 5ok 1) SE BRIt A 7K

With this effect, a fall in the price level shifts the expenditure sector curve up-
ward and might eventually shift it far enough to make it reach full-employment
real income at a positive rate of interest.
A TR, iKY B S AT 2 A2, IR &R A e L2
g, A ILAE IERZ NI B 7870 il S hriloN .

However, the existence of the real balance effect is doubtful, and it is even
more doubtful that the effect is strong enough to guarantee equilibrium.
SR, SEPRRAEN AFAE R EAFIRBERT, 5 NPRBER & 12 N2 75 50 3 2 DAPRIESY
i .

3.4 REAL CASH BALANCES AND PRODUCTION
KR E RIS E

Whether or not cash balances help determine consumption, they assuredly
are a factor of production.

TR ERFETAMTIGEHR P, efhte M- EZR.

Since people willingly hold cash balances at a sacrifice, it can be inferred that
cash balances yield equivalent value.

R AT SR — 2 A A Bl R, W DUHERTELE R B 7 EINE.

Whether or not this value appears in tangible production or comes as a di-
rect yield of satisfaction to households, total product changes when real cash
balances change.

TR MOE AR HIAEG A, IERAF xS i 2 B BRI s, BRIl &R
T ISR TE (P Y

For example, if the householder had more frequent, smaller receipts and pay-
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ments for the same income stream, he would have to spend more of what
would otherwise be his leisure time making transactions.

Bt R EXF FAHE RS U . NI, s AR AT 2 5
J& T PRI () B T SR AT 58 5

Also, the householder holds cash balances because of the security they give
him against unforeseen contingencies.

BEAh, R B R A BV E AR A B2 R AN o] UL SRR A ) 2 A J

(Other assets can be sold to meet such contingencies but at an inconvenience
and possible loss.)

CHAL B 7 ] DA B ARSI ISR IR A, (H AR AMER Al BER 7K )

This security, whose value to the householder can be measured by straight-
forward imputation, is an element of both income and consumption, similar
to leisure.

Rzl CHX P ERIOME R LLEE B FRIETED BRI EER, tEiE 9
TR, RUUT W

It follows that full-employment real income depends on the monetary sector;
it has a different value for each quantity of real cash balances.

HUERT O, Fe 20 o SERRUSON I R T35 ) b T8 — R i SERR I & R, A
AR RIME

Real cash balances will appear in the production function, so that it becomes

SEBR I R HUR LR AL iR o, AR

y=f(N,m) (29)

The marginal productivity of labor will also depend on this variable, that is,

57 SR A I MR R IX AR, R

Of(N,m)

w= fy(N,m) = SN

(30)
Hence equilibrium real wages and employment depend on real cash balances,
and no longer have a self-contained system.

R, TS bR T B gL B TSRl &R, ARME T HBE SRS,

A different equilibrium value of each of the variables in this sector will corre-
spond to each different value of real cash balances.

ZER T PR AR B AR A R A AR AR X B T S PRI e R B & — AN A

When a shift in either the expenditure sector or the monetary sector changes
equilibrium real cash balances, full-employment real income will also change.

25 BT B DS T 1] AR B e A i SE BRI AR A, 78 0l SE PR 2 R
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This change, to a first approximation, equals the product of the average rate
of return on other assets and the change in equilibrium real cash balances.

VBN —FRAEA, XA ARG AE T HAt B3 7 (-1 25 0] 4 23 5 S 44 SE B < R AR AL 2R

Full-employment real income is no longer a single value, that is, not a single
vertical line in Figure 37, but a family of vertical lines.

AT SEBRIAA g — DN — M, 2, AR 37 I —KEEL, M
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When real cash balances are above their equilibrium level, at a price level P,
the price level will tend to rise, shifting both the monetary sector curve and
full-employment real income to the left.

LSRRI R A T HIAEACEN (EENAKSE PR, K& T BT, it m
BT i A A7 73 Mk SR BRSNS 7] ZE R B o

Equilibrium is reached at the higher price level P;, at which all three sector
curves intersect at the same point A.

TER R INAE KT Py ALIEB) 4,  BRE AT = AR TR iR F IR — A5 A

(For simplicity, the expenditure sector function has been drawn as a single
curve.)

NI, SCHERTT R B e 1 — 2% f— il 2. )

As when real cash balances are in the consumption function, this equilibrium
point shifts if a shift in the monetary sector changes the equilibrium value of
real cash balances.

IR SEBRBL R AR AAL 178 e R B sy — . WG AT AR S B A 1 Sk BRI B AR A
Bifie, XA R Es).

Although real cash balances are certainly a factor of production they need not
enter the consumption function.

HIRSLIR Il R — PR, HENIA T 2R

Where the income from cash balances is partly imputed and enters into im-
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puted consumption, this need not affect the relation between consumption
and income.

LSRR I 4 RSN B S Al S5 PR IR A SR 9, XA — B M 9 SURN 2
I\Eﬂ E/‘J?‘%/\o

The consumption imputed from real cash balances will not in general be the
fraction b of the total income produced by and imputed from them, but other
consumption will bring the aggregate relationships into conformity with the
consumption function.

MSEFR I e AR AL BT 98 W A2 EA T AR SR SR b B, B A
Bl BB R R 5 2 R R — B

3.5 CONSUMPTION AND THE RATE OF INTEREST
HESFER

Although it is generally assumed that consumption depends in some way on
the rate of interest, we have ignored its effect for the sake of simplicity.

ERHRE H R BT P DASE A 7 sU e AR, By TR W, FRATTZNE 1B RS .
To correct the omission, we write a revised consumption function
NTAER—1E, FA15 H—MEIEJE R 2 ek 2

C=a + bly + bQ’L (31)
where by is a constant. The expenditure sector function then becomes

Horf by B—HEH SCHHTTEREBERI Ay

.
Y= a+901+_9})@+ 21 (32)

As the rate of interest appears in the investment function, and was therefore
already present in the expenditure sector function, the new form (32) of this
function is still an equation in two variables, a single curve.
AR BRI B R b, Bk C e TS AT 8, prliZ sk B #r e X
(32) VIR MU E WA ZERITRE, Bl—5K A —iZ.

(With a real balance effect it would be an equation in three variables, as
before.)
CUNRAFAE KPR R BN, e W AT P & — S = MBI

The slope of the curve, referred to the interest-rate axis, is now the product
of the multiplier times the sum of the change in investment and the change
in consumption induced by the interest rate.

ZHHZ AR TR AR R, DAL Bt R 2R 51 S 4R 5 AR A 2 AR AL 2 A 3fe

o
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3.6 REAL INCOME IN THE INVESTMENT FUNCTION
13 23 R 2 R B SEFRYTN

In the discussion of the investment function in Chapter 2, the shape and
position of this function came from business investment opportunities, with
business expectations taken as fixed.

FES 2 FR TR REHIHE T, ZR BRI, Bk B & s bl s, JHRBRE L
TIUYIR ] 5E Y

While business expectations are notoriously unpredictable, they seem to de-
pend in part on the way things are actually going, for example, on the level
of current real income.

SRV TR AR BT FI AN R T, (B EATVBA -8 70 B TS PR DL IR A8 9 n 4 i
I SE BRI KT o

One way to allow for this possibility is to include real income as a variable in
the investment function:

5 L& BIXFR] BETE ) — MO AR KPR — DA B S AR B i B

2= go+ q1i + gy (33)

In this case the investment function becomes a family of curves, as shown in
Figure 38, the higher curves corresponding to higher real income.

FERXMIEOL T, BB RBCR M T —RITZR, Qi 38 P, Byen A 20 B e ) 5K b
[N

go + 911 + g2ys3
go + g1t + G212
go + 911 + g2y

O
Figure 38

A preferable way to present the function, however, with a view to combining
it with the other functions of the expenditure sector, is shown in Figure 39;
investment is plotted against income, holding the rate of interest constant
along each curve.

SR, A TR S BT T oAt s Sk ok, iz R 380) — M sE 47 1) 07 0t & 39
PR BB HIVRN R R EL, IR SR 2R R FF R AL
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go + G113 + g2y

/ 9o+ g1t2 + g2y

O
Figure 39

Viewed in this way, the investment function is fully analogous to the con-
sumption function.

LKA 7 sNE R, BB RR A TH 2% R B 5e a3

So also is the sum of the consumption function and the investment function,
total desired expenditure.

W RSB R, SRS H, W2,

This curve is shown in Figure 40, cutting the 45° line at the point A.
XL 40 FroR, 76 A SUIE 45° 28,

Note that it slopes up more steeply than the consumption function below it,
because investment also increases with income.

THER, R EWURE FE R 7 AT 9 s BCEBE, OSSR R R NI T

The two curves are shown for a single real rate of interest i;; for a different
rate of interest, the intersection point will be different.

XA 2% R AR L SERRA R 4y BRI XM TARMAR, LR A,

In this respect, the analytical properties of the system are the same as before;
the single equation condensed from the functions of the expenditure sector is
one equation in two variables and can be represented as a single curve.

FERX T, RGH T IERT S LLRTAR R SR BT R BOR 4a T B AN T 2 — M
AN ERITE, AT — % &R R

Proceeding as before, we have

BULHT—FEE S, JAEH.

_a+got+gii+ba
1—b1— g2

(34)

There is one respect, however, in which (34) differs markedly from all earlier
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e y=c+z

a+ bly + 522'14—
9o+ 9101 + g2y
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Figure 40

versions of the expenditure sector curve.

SRT, AER T, JTRE (34) 5SS ESTT LK BrAT B RRCAS AR

Previously the expenditure sector curve necessarily had a negative slope, be-
cause ¢; < 0 and b, < 1.

LR, SCHESTT & SR A SRR, N gr <0 H by < 1.

In contrast, the slope of (34) can be positive, zero, or negative. Its shift
characteristics can also vary in the same way.

MEZT, (34) FIRERAT DR IER . FEb . A shRFIEth n] BL UL RIFE A 031 .

The key to the properties of the sector is the multiplier.
AR JE R S B AE T o

Consider the effect of a shift in either the consumption or the investment
function.

25 FE I B PR BB R HORE B K

Denote the size of the shift for given real income and interest rate by Az, and
note that the effect of a change in real income on real investment (the slope
of the relevant curve in Figure 39) is g,.

FI Ax RIRAELS 8 SERRINAIRZ N RS SIMR R, S SEBRISCN A0 S B8 BT 52
Mg (& 39 HAHR T ZEHIRERD 2 go

Taking the difference between the new and old equilibrium values satisfying
equation (34), we have

WO 2752 (34) RIFTIHMEZ 7, BATH

Az

Ay=——
Y 1—01— 9o

= k'Ax (35)
If we define a marginal propensity to spend s = b; 4+ g2, the amount of new
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spending on both consumption and investment induced by a dollar increase
in income, we have

WRIRATE SABR SR s = by + go» BRI IN—3& Tl 51 BUIVH 2 MB35 52
e, AR

(36)

which, formally speaking, is analogous to k.

A BT, XRPT ko

Its analogy to k also extends to the characteristics of the expenditure sector
curve (34), whose slope is equal to the product of k&’ times the additional
expenditure—consumption plus investment—directly induced by the rate of
interest.

5 kSRR T SCH BRI TR (34) FIAFIE, 1ZHIZRIIRI RS T & L%
ELEGI BN S GE IR 5).

However, the assurance that b < 1 does not assure s < 1.

SRIMT, b < 1 FIERIEFFASREDRIE s < 1.

It can be seen in equation (35) that if the marginal propensity to invest g, is
greater than the marginal propensity to save 1 — b, then £’ is negative.

MITRE (35) AT RAE Y, QRIAPRE Bl g, KFAbrfl & Wi 1 — b, A K Hieh
i

No principle of economic behavior assures that this cannot happen.

B AEAT 2 5047 D9 IR U B PRAEIX AN 2 & A

If it does happen, the expenditure sector curve will slope upward rather than
downward and will shift in the opposite direction to a shift of any of the
functions in the expenditure sector.

R AP B LA, SCHERTT 2okt iy B R AN ) S RE, I BRI i 55
HH R T AR AR BR B IR 3 7 T A S

A negative multiplier presents special problems of interpretation.

BB R TR IR IR PR ) L

If we attempt to derive it in terms of a spending-respending sequence of the
type introduced in Chapter 2, section 3, we get an entirely different result.
IR BATA B S 2 258 3 WA AR S-S R ARItE T, AT /8—4
FEENFHIEER

Proceeding as in that section, we have an ultimate change in income Ay,
resulting from a shift in expenditure Az, equal to

R — R E RS, BAVE R SRS Ax SHEHRARANZD) Ay 5T

Ay=Ar(l+s+s*+s+s'+--+) (37)
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If s > 1, however, the expression in parentheses does not converge to any finite
number but rises without limit as additional powers of s are included.

SRI, WA s > 1, 35 RRE A WS HEMATIREUE, MREME s FHTMRIX
Wt & kR RN .

Each round of increased spending in turn provokes a still larger increase, and
so on without limit.

B FEIG NI 52 S R OGRS R AN, Wt JER1E A

Looked at in this way, the multiplier is positive and infinite, not negative.

MEMEER, FEOEIETLT K, AR,

However, the derivation in equations (35) and (36) is a valid case of com-
parative statics, as is the use of the expenditure sector curve (34) in a model
complete with all three sectors, regardless of whether £’ as defined in equation
(36) is positive, negative, or infinite.

SRIMT, J5FE (35) A1 (36) HHHIHE S LU EE S AT — DM E BRG], fEREIE =
[T 58 BEASLR A S BT HH 4G (34) 2 antt, ik JiE (36) HE ) K A2 1R,
THIE R T T K.

The arguments concerning the direction and mechanism of pressure on the
price level, and its presumptive tendency to restore overall equilibrium, still
apply.

KT M KV AT 77 P AIALAR],  DAR AR R 4 T B i R HE e e 5 B8 U 9RE

If the expenditure sector curve slopes upward, we can say that the tendency
for desired real expenditures to exceed full-employment real income, when the
price level is too low, appears to be boundless.

GRS AR T et B, AT LA, SR KT AR, RSB S R 7E e
0L SEFRON I AT 2 T IR

This boundless tendency might mean that equilibrium, if attained, is unstable;
it depends on our assumptions about dynamic adjustments.
XA TG IR A AT RE R M I CAnFRGA R —ARE K] BRI 1E R T3]

AR B

Most dynamic models use the sequence approach, which here gives an infinite
multiplier when s > 1; such a case may nevertheless be tractable if some
barrier, such as full employment, modifies the multiplier process after a certain
point.!
REBENHEREHFHTE, 24 s> 1R, XERLASEH 7T AR s AR,
REMREG Cnze il R — R B 1E T afetlod 72, MG LT Re 98 2 AT AL BEAY .
1

IExtensive treatment of cases of this kind appears in J. R. Hicks, A Contribution to the Theory of the
Trade Cycle (New York, Oxford, Clarendon Press, 1950).

Lxf b RtE B2 b BE S L J. R. Hicks, A Contribution to the Theory of the Trade Cycle (New York,
Oxford, Clarendon Press, 1950).
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3.7 THE REAL WAGE RATE IN THE INVESTMENT FUNC-
TION
B ER PRI T AR

A variable not yet considered that almost certainly affects investment is the
real wage rate.

— A HARFBE P HE SRR AR R LR T BR,

The rate of profit a business firm can expect on a given investment opportunity
will depend on the costs of the resources that will cooperate with the new
capital, and the most important of these costs is the cost of labor.

A Vb 25 T8 $1 AL B RE T 0 ) 2ok Bk T 5 3 B A & R I, T e Rl A
Hh g B L 2 57 B ) A

The higher the real wage rate, the less profitable the opportunity will be, at
a given rate of interest.

FELERRT, SLhr LB, Pl rAEHumiL.

It follows that when any shift changes the equilibrium real wage rate, the
investment function will be shifted.

HIETT I, AR AR B AR i SE PR TR, R i & R A 5

This approach is an alternative to using real income as a variable in this
function.

QL Rre ey SR M N VO (BYSEEAZSE G i R =R AW S

We have
TATAH

zZ=go+ 1t + gow (38)

Accordingly, even if real cash balances are not a variable in the consumption
function, the expenditure sector function is a family of curves rather than a
single curve, depending on the real wage rate.

R, EESE PRl RAUA R H P B AR &, SCHERT T s Bt — R ih 2, A2
P2k, IXER T SERR TR A

Now consider again the effects of a shift in the production function, analyzed
in the last section of Chapter 2.

BUE IR IS SR 2 BhUa— T A= B s 5 .

There it was assumed that the shift was such as to leave the investment sched-
ule unchanged.

AR AR B ) PR FF BB T RIAAE

Here we shall consider a more general kind of shift.

FEXH, FATR S R — P s — R 5l .
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Ordinarily an upward shift in the production function will improve investment
opportunities and will increase real wages.

AR R ) B AR EAS GE B R AL I N SR TR

Other outcomes are possible but unlikely.

HARL R MR BN, (HAKATRE.

The shifts in the production-employment sector appear in Figure 41(a) and
(b).
AL TR A S An & 41(a) 1 (b) Bs.

Y
fo(N)
o % | fi(N)
Yrf------/--- ‘ :
0 NN, N
(b)
Figure 41
»
J(w)
u}z /—\
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fi(N)
0 N; N, N

(2)

Both the marginal-productivity schedule, in (a), and the production function,
in (b), appear with an upward shift throughout.

T (a) THIABRA 13, &5 (b) THIE RE, #RE R AR R E.
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In this example equilibrium employment increases from N; to N,, the equilib-
rium real wage rate from w; to w,, and equilibrium real income y; to ys.
FERXAM T, BN Ny SR Ny, BETSRER TR RN w, BINE] w,, HHTE
BRI g1 02 oo

The investment function is now subject to two opposite directions of shift: the
shift in the production function tends to increase investment opportunities at
a given real wage, real income, and rate of interest; but the rise in the real
wage tends to reduce real investment, as just indicated.

P R BONAE 32 2 A AH ST R RS BRI RE IR A8 7 R AR Bl i [ T 2 45 7€ 1 S Bs L
2{} SEFRATIRAR TN AL 2 AHIEWRIA 48 H A, SERR T8 A b 6 ) T s>
MU §righ

Ordinarily one would expect that the upward shift in the production function
will dominate, because technological advance usually does seem to result in
substantial new investment, which precedes and helps drive up income and
wages.

JEH N2 B A R ) B AR 5 S AL, OB BORIED I8 s S BORE
HRT R BT, XL B T IR B THERIRA R L5 .

Accordingly, in Figure 42 the expenditure function shifts to the right.
BRI, 72 42 o, SCH R A R

A smaller shift to the right is shown for full-employment real income, again
a plausible but not certain outcome; in this case the equilibrium of the non-
monetary sectors is moved from the point A to the point B, at which the
equilibrium rate of interest is higher than before.

8 B SERR N s I BUN AR, KRR — D EEEARE AR EIXFE I
T, ARTRMETIRE A A fREENE] B 5, MU BT A A s T LR .

@ m—mm = mmmm e mmm—— -

A4

NSql E N SR
N

O Y1
Figure 42

As the point B is below the old monetary sector curve, a fall in the price level
is required to achieve overall equilibrium, though not so great a fall as was
implied in the example at the end of Chapter 2.
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If investment takes time to increase potential full-employment real income,
the effect at first is merely that of an upward shift in the investment schedule,
which drives up the rate of interest without increasing equilibrium income.
U SRAR 5% 75 I TA) SR B AE B 78 0 Wik SEBRYSON, AT B RCRA R $ B Rl g ) L
g, X HEm AR TASE I .

The direction of change for every variable is in fact uncertain, although prob-
able directions can be indicated for most of them.

F b, MR ERAATT AERR AE RK, JE ] UE H H R B BRI RETT 1)

Real income will almost certainly rise when the production function shifts up-
ward, although a sharply backward-bending supply of labor could conceivably
reduce it.

AR B, PRI LR E S T, RE SRR S 5T B e ]
RE MR kB

The other variables also have probable but uncertain directions of change.

oAt AR B A AT B E AN E HIAZAL T ) o

The real wage rate, real investment, the interest rate, the nominal quantity
of money, and consumption will probably, but not necessarily, rise.

KPR LB Kb st AR A MBEME R LT HA .

The price level may either rise or fall: we expect it to rise at first when the
upward shift of investment dominates the picture, but we expect that the new
production methods brought in with this investment will lower the prices of
the affected goods and services.

(1< N T s A i o AT Al N PO 7 <0 [ I 2 = 11 2 (W R0 W G5 A B i o
B FRATUIIBE X % 55 51 N BT A2 7 75 120 B AR B2 S e it A0 R 55 HO A7 4%

When their prices fall and their output increases, the general price level will
fall, possibly below its old level.

HEMNRORE BN, — R ACTHR N R, TR T IHZKT

These remarks suggest a two-stage shift.
KPR T — DB B85 .

First, the investment schedule shifts upward without any change in full-
employment real income.

B, #wihRlm Egsh, mre o whlse BRI BEA R AL

This shift appears in Figure 43(a), which is the same as Figure 28 of Chapter
2.
XM AHIAEE 43(a) T, X5 2 FRE 28 MHF.

As noted there, the interest rate and the price level rise, while nothing else
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changes in the real sectors (although if consumption and investment both
depend on the interest rate the mix of the two at the same full-employment
real income will change).

AR AR A, AN AZ AT T, T SEBRil 1T i s Hoth A4l O8I 2R3 9 AN
BRI TR, AR LSBT, P R AR 2.
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Figure 43

Then when full-employment real income increases, we have the shifts shown
in Figure 43(b), which is the same as Figure 31 of Chapter 2.

RIE, BRI HOL BRI NS, FATS 2 43(b) Prsriigs), K55 2 JrE 31
EICIR

Now the price level and the interest rate fall, while consumption, investment,
and real income all increase, as noted there.

IR AR, DUAET RS AT IR TR B, MovH 2. BB A S PRl N ARSI -

Figure 42 is a possible result of combining the two halves of Figure 43.
K 42 S2 ] 43 PR S5 A B — AT SR R
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APPENDIX
MATHEMATICAL APPENDIX TO CHAPTER 3

We begin with the same equations of the three sectors as we had in Chapter

2.
HATINE S 2 FMHFE =TI A

a + qo + gli
?: 1-b (21)
M)~ L) (22)
y = f(Ny) =y (26)

Now if the wage level is arbitrarily increased above the full-employment real
wage, where we ignore the supply curve of labor j(w), we have

WAE, WRLHKFRAE SR &R ol sLbr Tz b, 72X BTN 57 5) /4
ek j(w), FATE:

5w:5(K) >0 ow=f"0N or 5N:5—w<0
P f//
because in equilibrium f” < 0. Then
EONERBIBPIRE T f7 < 0. A4
/
dy = f/ON = 6w < 0 (A-1)

f/l

99



	INTRODUCTION 导论
	ELEMENTS OF NATIONAL INCOME THEORY 国民收入理论要素
	PROCEDURE 程序
	A FIRST MODEL OF INCOME DETERMINATION 第一个收入决定模型
	THE FIRST MODEL REPRESENTED GRAPHICALLY 第一个模型的图形表示
	PROPERTIES OF THE MODEL WHEN INVESTMENT DEPENDS ON THE RATE OF INTEREST 当投资取决于利率时模型的性质
	THE MONETARY SECTOR: THE DEMAND FOR AND SUPPLY OF CASH BALANCES 货币部门：现金余额的需求与供给
	THE MODEL WITH EXPENDITURE AND MONETARY SECTORS 包含支出和货币部门的模型
	FURTHER PROPERTIES OF THE MORE COMPLETE MODEL OF INCOME DETERMINATION 更完整的收入决定模型的进一步性质
	PROPERTIES OF THE MODEL IN LIMITING CASES 极限情况下模型的性质
	THE PRICE LEVEL 价格水平
	THE PRODUCTION-EMPLOYMENT SECTOR 生产-就业部门
	ECONOMIC LINKS BETWEEN SECTORS 部门间的经济联系
	COMPARATIVE STATICS OF NATIONAL INCOME 国民收入的比较静态分析
	A SHIFT OF A FUNCTION IN THE EXPENDITURE SECTOR  支出部门函数的移动
	A CHANGE IN MONETARY POLICY  货币政策的变化
	A SHIFT IN THE LIQUIDITY PREFERENCE FUNCTION  流动性偏好函数的移动
	A SHIFT IN THE PRODUCTION FUNCTION  生产函数的移动


	ADVANCED ANALYSIS OF NATIONAL INCOME 国民收入的高级分析
	INTRODUCTORY REMARKS 引言
	INCONSISTENT EQUATIONS 不一致方程
	REAL CASH BALANCES AND CONSUMPTION 实际现金余额与消费
	REAL CASH BALANCES AND PRODUCTION  实际现金余额与生产
	CONSUMPTION AND THE RATE OF INTEREST  消费与利率
	REAL INCOME IN THE INVESTMENT FUNCTION  投资函数中的实际收入
	THE REAL WAGE RATE IN THE INVESTMENT FUNCTION  投资函数中的实际工资率


